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I. INTRODUCTION. 


The problem with which this investigation started was that 
of determining whether and to what extent forms of imagery 
which are deficient or lacking in a given individual may be 
improved by training. While this remained throughout the 
objective of our inquiry, the actual emphasis of the present work 
has fallen on another, and a preliminary, phase of the question: 
1. e., the diagnosis of the individuals concerned with reference to 
their imagery. From this point of view our study has under- 
gone the same type of change as that reported by Segal in his re- 
cent study of imagery: (96, p. 124-125.) He planned to investi- 
gate the reactions of individuals of different ideational types to 
works of art, but found the determination of the types of his sub- 
jects so extensive an undertaking that he was unable to carry out 
his original plan. 

We had hoped to find in the mass of literature dealing with 
imagery a sufficiently comprehensive and accurate series of tests, 
so that the establishment of the types of the subjects would be a 
relatively simple matter. On turning to this literature, however, 
we found too much disagreement as to the significance of particu- 
lar methods, as well as too much a priori reasoning interwoven 
with experimental facts, to justify an uncritical dependence upon 
the present quota of tests. Our own early attempts at diagnosis 
also presented ambiguities of interpretation and revealed com- 
plexities in the situation, as a whole, which demanded considera- 
tion on their own account. Thus, the preliminary aspects of the 
problem shifted temporarily to the center of the field. 

As a result of the expansion of the preliminary problems, the 
final problem—that of the susceptibility of imagery forms to 
training—was crowded into the background. Publication with 
reference to this phase of the inquiry is, therefore, deferred, await- 
ing the accumulation of further data. 
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2 MABEL RUTH FERNALD 


The preliminary problem as here considered assumed three 
main forms: (1) The diagnosis of the reagents in question was 
recognized as the first essential. Accordingly we searched for 
as correct a statement as possible of the characteristics and be- 
havior of their mental imagery. (2) This attempt stimulated an 
interest in the technical side of the undertaking: 1. e., the devising 
and evaluation of tests for the determination of imagery of the 
various sensory fields. (3) Finally, these two lines of inquiry 
led to a more general consideration of the nature and extent of 
mdividual differences in imagery and the meaning of imagery 
“types.” 





II. HISTORICAL BACKGROUND OF PRESENT 
DISCUSSION. 


The literature dealing with problems of imagery has grown 
so voluminous that it would be impossible to present a summary 
of it here. Moreover, there have appeared a number of excellent 
historical and critical discussions of this literature, which make 
the necessity for a comprehensive review relatively slight.’ 
Especially is this true of the papers by Angell (5), Colvin (29) 
and Segal (96), which have been published either during the 
course of our investigation or after its completion They treat 
in such detail of the methods in use for the determination of 
imagery types that much of our discussion, as orginally planned, 
becomes superfluous. Accordingly we have reduced our account 
greatly, referring only to the most important lines of 
development. 

For more thorough orientation with regard to the status of 
the work on methods the reader is referred to other discussions, 
with the following suggestions and qualifications concerning 
their use: He may profitably first consult Titchener (108) * for 
a concise statement of tests, with directions for procedure. It 
must be remembered, however, that much work has been done 
along this line in the period since the preparation of Titchener’s 
manual, although relatively few new tests have been proposed. 
These investigations have made necessary a more critical attitude 
with regard to certain of the tests (e. g., Kraepelin’s test, memory 
tests with distractions and with reversals, etc.) than that assumed 
by Titchener, who gives the impression that most of the tests 
described are adequate. The first systematic attempt to evaluate 


* Note especially Angell (5), Colvin (20), James (53), Lay (66, pp. 47-53), 
Segal (96, pp. 126-132), Titchener (108, Instr. Man.). 

* The discussion of methods in Myers’ experimental text (80) is too inad- 
equate and uncritical to demand serious consideration. 
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4 MABEL RUTH FERNALD 


this group of tests was made by Bell and, Muckenhoupt (13), 
who undertook an estimation of the consistency of the data gained 
by these methods from four subjects. They felt justified in as- 
serting that the methods proved reasonably consistent, though 
Colvin (29) maintains that this consistency was not so great as 
standard tests demand. 

Of a more thoroughly critical character than the above are 
the discussions of methods by Colvin (29) and by Angell (5), 
with whose criticisms the present writer is for the most part 
thoroughly in accord. Minor variations from the usage of each 
of these will be noted as they appear. We would call attention 
especially to Colvin’s criteria of “adequate tests for ideational 
types” (p. 237). The first of these seems to us of fundamental 
importance; 7. ¢., “the test determined upon for any particular 
type should prove itself when employed with an observer known 
to be clearly of that type.” Aside from any question of the ulti- 
mate subjective or objective use of any test it should first be justi- 
fied when checked up by the introspective reports of competent 
observers. The second criterion—“that the various tests should 
be in agreement with each other’’—is more open to question in 
the light of recent investigations. These show so strong a tend- 
ency on the part of many individuals to use different combinations 
of images when conditions are even slightly changed, that con- 
sistency among tests should hardly be expected. In diagnosing 
such cases it is important to use tests which expose these varia- 
tions, if we are to have an accurate survey of the range and 
distribution of the subject’s imagery. But we should then lack 
consistency among the tests. 

Our only point of divergence from Angell’s account appears 
with reference to the classification of tests as subjective or object- 
ive and will be discussed in that connection. 

In our survey of the literature we have been concerned with 
the nature of the division into imagery “types” as well as with 
the methods employed for their determination. These are but 
two sides of one problem, since the recognition of individual 
differences in the nature and use of imagery furnishes the motiva- 
tion for the search after adequate tests, while the data thus ob- 
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tained may materially modify the view of types. In fact, this is a 
form of interaction which has taken place historically. The pio- 
neer work of Fechner, Galton, Charcot and others called atten- 
tion to striking differences between individuals in the nature and 
abundance of particular forms of imagery, while later work at- 
tempted to put more content into these distinctions by the em- 
ployment of more delicate diagnostic methods. We shall first 
consider the latter problem—the development of methods for in- 
vestigating imagery—since the doctrine of types has been largely 


modified by results which appeared in the course of this develop- 
ment. 


A. METHODS OF INVESTIGATION OF INDIVIDUAL DIFFERENCES 
IN IMAGERY. 


In the following brief statement we attempt to indicate the 
methods now in use for the determination of individual differ- 
ences in imagery, with special reference to instances of their 
application which may serve as evidences for or against such use. 
Tests have not been described or criticised in detail, when de- 
scriptions and criticisms by other writers are available. 

Introspective Analyses by Competent Observers. ‘This was one 
of the first methods used, and is still contributing detailed in- 
formation relative to individual peculiarities. For typical in- 
stances of its use see Baldwin (9), Colvin (31), Dodge (36), 
Egger (39), Fechner (40), James (53), Wilfrid Lay (66), 
Stricker (103 and 104), Titchener (109). The chief objection 
to dependence upon this method is the fact that its contributions 
are haphazard and accidental, rather than controlled. 

The Questionary. This is practically an outgrowth of the 
preceding method, involving the attempt to secure more system- 
atic information: (1) by the use of a carefully selected list of 
questions, and (2) by presenting the same questions to a large 
number of different observers, often quite untrained in intro- 
spection. Since Galton’s introduction of the questionary into 
psychological experimentation (46 and 47) it has been used ex- 
tensively, though usually with sets of questions different from 
those which he employed. For various_forms of questionaries 





as 
i} 

f 

: 

i 
7 
+ 
; 
las 





nays. 
ce ceeammmrs yoy om 





epee 





ES FFE 


TORY Sh ROMNEY epi 


~ CRS SEP 





sas a ed : 
rer * ; % 














6 MABEL RUTH FERNALD 


and reports on results gained thereby, see the following: Arm- 
strong (6), Beaunis and Binet (12), Betts (15), Frankl (43, 
sec. 58), French (45), Wilfrid Lay (66), Seashore (94), Stetson 
(101), Titchener (108, Stud. Man., p. 200). The method has 
been severely criticised from the very time of its presentation by 
Galton. Note, for example, Bain (8), Colvin (29, p. 226), 
Angell (5, p. 68), Titchener (108, Instr. Man., p. 387-390). 
Yet in spite of criticisms data obtained by the questionary form 
the basis of many of the current views with regard to imagery, 
such as the traditional theory that women are better visualizers. 
than men. 

Word Methods. A group of methods has been comprehended 
under this name by Titchener, who describes them in detail (108, 
Instr. Man., p. 394-395). They all take as their criterion of 
imagery some phase of the various possible reactions to words. 
Most of them are association tests in principle. They have not 
been directed primarily toward the analysis of verbal imagery, 
but have been concerned rather with the illustrative imagery im- 
plied in the content of the word. Kraepelin’s test (58), in which 
the subject is called upon to construct one list of objects char- 
acterized by colors, and another of those characterized by sounds, 
which lists are considered indices of his imagery, has been well 
criticised by Colvin (29, p. 226-227) and by Angell (5, p. 66). 

Secor’s test (95) is an association test in which the words have 
been selected with special reference to their capacity for stimu- 
lating various forms of imagery. See Angell (5, p. 68) and 
Colvin (29, p. 227). As used by Secor, and more recently by 
Segal (96), careful introspective comments constitute an essential 
part of the procedure. This type of test has also been used with- 
out such introspection, as in W. A. Lay’s tests with children 
(64), in which application the criticisms urged by Angell and by 
Colvin against Kraepelin’s test seem pertinent. 

Various forms of the “Method of Style,’ used first by Fraser 
(44) and Wilfrid Lay (66), and given this name by Titchener 
(109, Instr. Man., p. 401), belong properly with the word 
methods, since they involve inference of the imagery employed 
from the words used in literary productions. Colvin, while criti- 
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cising this form of test (29, p. 232), uses a similar method in 
the investigation by himself and Myers of children’s imagery 
(32). They devised a story, “constructed with the purpose of 
appealing in its various parts to the three chief types of mental 
imagery (visual, auditory, motor). Since an equal number of 
words was used (supposedly), representative of each field, any 
preponderance of one variety in the subject’s repetition of the 
story was considered significant of a corresponding emphasis on 
that field of imagery; a method which appears to be open to 
all the criticisms which have been made against the method of 
style. 

Another method which makes use of word contents for pur- 
poses of analysis is employed by Netschajeff (81), Lobsien (68) 
and Pfeiffer (84), all working with children. They tested the 
memory capacity for different kinds of materials, including words 
referring to visual objects, sounds, touch, temperature, move- 
ment, etc., as well as sounds and visually presented objects 
themselves. Irom a comparison of the relative numbers of words 
of each group retained they inferred the imagery type. Colvin 
tried a similar experiment, but expresses himself now as be- 
lieving that “they are far from being an adequate test for the 
ideational type of the subject’’ (29, p. 232). 

Memory Tests. Of all the imagery tests proposed since the 
questionary the most frequently suggested and most extensively 
used are the various methods which demand the arousal of 
memory images. Comparison of the relative strength or impor- 
tance of these images is attempted on the basis of either objective 
results or introspective comments. The following variations of 
memory methods are among the most important devices attempted 
for securing available results for this use. 

(1) Presentation Through Various Sensory Fields. Letters, 
words, nonsense syllables, etc., have been presented to the eye, 
to the ear and to either or both with the accompaniment of articu- 
latory or writing movements. The accuracy of the work has been 
considered an index of imagery type, the assumption being that 
an individual learns most successfully by way of the sensory field 
which corresponds to his most favored form of imagery. Jastrow 
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8 MABEL RUTH FERNALD 


(54), Meumann (75), Frankl (43), Myers (80), Quantz (88) 
and others have used it and given it their support.* Radossawlje- 
witsch (89), Segal (96) and Sybel (106) have applied the test 
more critically with negative results. The two latter present evi- 
dence showing conclusively that the method is not of value for 
determiming imagery unless checked up by introspection. See 
also Angell (5, p. 63). 

(2) Use of Different Kinds of Materials. This is practically a 
variant of the above test, though it may or may not involve a 
difference in the character of the presentation. Comparison may 
be made of memory for colors, forms, sounds, movements, etc., or 
of memory of names referring to such materials. (See word 
method described above, p. 7) Angell’s criticism of the preceding 
test, that the possibility of translation from one sensory field to: 
another invalidates the inference, applies to this test also. Such 
translation is shown elaborately and convincingly in the experi- 
ments of Fracker (42) and of Kuhlmann (62) with sourds, and 
those of Gamble (48) with smells. Each particular test must, 
therefore, be justified experimentally by comparison of quanti- 
tative results with introspection before it can be used with any 
prospect of success without introspection. 

(3) Emphasis on Arrangement of Material. Another group of 
memory methods is characterized by emphasis upon the order and 
arrangement of materials. Two main forms of this appear: one 
demanding the retention, without modification, of a well-defined 
visual arrangement ; the other calling for retention of the arrange- 
ment but reproduction in a changed order. Binet’s letter squares 
(21) are the most common forms of the first method. For full 
description of these see Titchener (100, Instr. Man., p. 396), 
Colvin (20, p. 227) and Angell (5, p. 69). Binet mentions the 
test briefly, suggesting that errors in location indicate defective 


*It is possible that the terms “eye-mindedness” and “ear-mindedness” as: 
used by Jastrow and others should not be interpreted as referring exclusively 
or even primarily to differences in imagery type. In that case the use 
of this test is more justifiable, since it may indicate the sensory field by 
which the subject learns best. The other interpretation has usually been 
made, however, by later writers. 
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visual imagery. This form of test has been used frequently, 
simply as a convenient way of presenting visual materials, without 
reference to the factor of arrangement. Such seems to be its 
most legitimate use, since it has been found that retention of 
arrangement may be as successfully accomplished on the basis 
of auditory sequence as by means of a visual image. For more 
extensive criticism see Angell, loc. cit. Colvin and Myers (32) 
present three interesting devices, which are practically modifica- 
tions of this method, but they offer no evidence, other than 
theoretical, in support of their objective use, since the work was 
done with children exclusively. 

The second way in which the factor of arrangement has been 
used consists in requiring a reproduction of the members of a 
series in an order different from that in which they were given, 
the assumption being that one who visualizes the terms will 
find this change easier than one who relies on auditory imagery. 
Binet (17) first used the method for testing the two phenomenal 
calculators—Diamandi and Inaudi—with series of twenty-five 
letters which had been learned for normal reproduction. The 
method is usually proposed with confidence on the strength of his 
results,‘ though Binet’s own account contains highly conservative 
statements. He holds that not only the type of memory is being 
tested but also the force, and concludes: “Le témoignage du 
sujet malgré son caractere subjectif, doit toujours étre pris en 
considération.” His experimental results also suggest caution. 
While he found that .Diamandi, the more visual of the two, had 
better records for the changed order than did Inaudi he points 
out that even Diamandi was far less rapid for the changed than 
for the normal order. In the second place, Diamandi’s learning 
time was three minutes, whereas Inaudi’s was only forty-five 
seconds: a significant fact, since it may indicate that Diamandi 
learned the series more thoroughly than did Inaudi, and, there- 


*Titchener says (108, Instr. Man., p. 401): “Let O learn a square of 
twenty-five figures or letters. If he is visual, he can repeat the figures in 
any order—by diagonals, spiral-fashion, etc., almost as easily as he can 
repeat them line by line; if he is auditory or auditory-motor, he will stumble 
and hesitate when called upon to travel out of the order of learning.” 

See also Colvin (29, p. 234). 





Trt eee at eee te 





Siete ieee dial 





aR TR eS cue se Sere 








10 MABEL RUTH FERNALD 


fore, had it under more perfect control. In the third place, a 
comparison of the rates for normal reproduction shows that even 
here Diamandi was the more rapid, his time being nine seconds 
to Inaudi’s nineteen. Whatever may be the cause of this differ- 
ence, it casts doubt upon the significance of a similar superiority 
in time shown by Diamandi in the changed reproductions. 

It seems clear that further experimental support must be pro- 
duced before we are justified in assuming any less conservative an 
attitude toward the objective results than does Binet. Meumann 
(75) and others suggest the method, but do not present experi- 
mental results. 6 

(4) Methods of Disturbance or Distraction and of Helps. An 
extensive group of methods has been developed under these heads, 
especially by the German investigators. Cohn (28) was appar- 
ently the originator of the method as a test for imagery, though 
Meumann (75) has given the most complete formulation of the 
devices which may be used. For criticism of the method as a 
whole the reader is referred to Angell (5, p. 63-66) and Colvin 
(29, 229-231). : 

The underlying principle of the “distraction tests’ is the as- 
sumption that a sensory activity or an imagery process of any 
sort interferes with the simultaneous arousal of imagery of the 
same kind. Thus, sounds conflict with auditory imagery, sights 
with visual, movements with motor, etc. Any diminution in 
efficiency under conditions of distraction is taken as evidence, 
therefore, that the given disturbance is allied to a favored form of 
imagery. The extent of the interference is considered a measure 
of the dominance of this imagery. 

The methods of helps are less unified in principle, agreeing 
simply in the assumption that there are certain devices which are 
helpful to individuals of one type and not to others. 

These methods have been used extensively with children [see 
Meumann (75), Frankl (43), Pfeiffer (84), etc.], but as the 
assumption is made in such cases that the tests are adequate 
to determine type, we receive no aid from these sources for their 
evaluation as methods. The same thing may be said of the use 
made of them with adults by Jastrow (54) and Quantz (88). 
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Three investigators "—Cohn (28), Segal (96) and Sybel (106)— 
have tested them by reference to introspective data. Cohn found 
evidence in support of the distraction principle in its use as a 
test for imagery, though the slight quantitative differences be- 
tween individuals classed by him as visual and others classed as 
mixed indicate a large probability of error in diagnoses based 
entirely on an arbitrary quantitative standard. Neither Segal nor 
Sybel found a thorough confirmation of Cohn’s principle. Segal 
contends that, while the quantitative results would lead at times to 
a correct judgment, at other times they lead far astray. Sybel 
also found certain marked deviations from the behavior which 
the upholders of the distraction methods would have us anticipate. 

(5) Direction by Experimenter with Regard to Imagery to be 
Used. Titchener (108, Instr. Man., p. 398) presents this modi- 
fication of memory tests, indicating that it has been found satis- 
factory in his laboratory. The subject is requested to learn the 
materia!, now by visual imagery, now by auditory, now by motor, 
etc. The imagery by which he achieves the highest score may be 
considered his most favored imagery, and his classification is 
thereby determined. Titchener does not discuss the difficulties 
incident to this method, foremost among which we should place 
the uncertainty as to the subject’s obedience to the directions. If 
this is lacking, as it may be in spite of the greatest effort on the 
part of the subject, the method becomes a failure. 

(6) Observation of Errors, Peculiarities of Behavior, etc. Still 
another adaptation of memory tests for the determination of 
imagery is the observation of various side-products, which may 
appear in connection with any of the preceding methods. One of 
these, suggested by Binet (21) and used by many others, is the 
consideration of the character of the errors as indicative of visual 
or of auditory confusion. Confusion of like-sounding letters— 
e. g., b and v, f and s—would indicate dependence upon auditory 
or motor imagery rather than upon visual, while confusion of like- 


*Miss Downey’s contributions (37) with regard to the distractions are 
not referred to here, because they were not concerned primarily with the 
value of these as diagnostic methods. They will be discussed in connection 
with the account of our own results. See p. 113 ff. 
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appearing—-e. g., e and o, v and w—implies prominence of visual 
imagery. These are generally admitted to be desirable indications 
where such errors do appear. But it is obviously a method diffi-' 
cult of control, since the subject may fail to make any significant 


mistakes. He may simply omit terms, or substitute others which 


_ do not resemble the correct ones either in sound or in appearance, 


or which resemble them in both respects—e. g., m and n, b and p. 
Miss Sharp (97) notes these difficulties as appearing in her at- 
tempt to make use of this criterion. See also Angell (5, p. 70.) 

Segal (96) mentions other secondary criteria under the head 
of “aussere Verhalten.” He claims that the visualizer is apt to 
close his eyes while thinking, to be slower in giving the reproduc- 
tion, to retain letters longer than other subjects, to reproduce 
without regard to order, etc. .Meumann (74) gives a similar 
description, but G. E. Muller (78, p. 17-18) contests almost every 
point on the basis of his own results. 

Observation of Imagery Used in Connection With Other Prob- 
lems.° In addition to the tests explicitly designed to investigate 
imagery there is a steadily increasing number of studies contrib- 
uting valuable information with regard to imagery, which they 
investigate as a phase of some other problem. In the field of 
mathematics there is Browne’s “Psychology of the Simple Arith- 
metical Processes” (24), with its careful analysis of the imagery 
employed in these mathematical computations; also Thorndike’s 
“Effect of Practice in the Case of a Purely Intellectual Function” 
(107). Among the investigations of memory from this point of 
view are Kuhlmann’s studies of the memory for visual and for 
auditory materials (59, 62), Miss Gamble’s experiments in the 
memorizing of colors, smells and nonsense syllables (48), G. E. 
Miiller’s recent extensive study (78), etc. In the field of volun- 
tary action important contributions are made by Miss Downey’s 
study of the imagery controls for handwriting (37), and Book’s 
monograph on the acquiring of skill in typewriting (22). Evi- 
dence thus acquired accumulates slowly, but has many advan- 
tages when gained. Chief among these is the fact that it repre- 
sents variations in the actual use of imagery in concrete situations. 

* Of this general character are the tests described by Angell (5, pp. 72-80). 
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B. CLASSIFICATION OF TESTS AS SUBJECTIVE, OBJECTIVE 
-OR BOTH. 


We have referred during this discussion to the character of 
tests as objective or subjective. This demands, perhaps, a word 
of explanation. By an objective test we mean one which furnishes 
results, either qualitative or quantitative, which are sufficient to 
indicate the individual’s type without reference to his introspec- 
tion. Thes:does not mean that such tests may not have acquired 
this validity by the use of introspective data originally, but simply 
that it is not necessary to call for introspection at present. The 
demand for such tests obviously arises from a recognition of 
the difficulty of introspection and the desire to study the imagery 
of persons unskilled in introspection, especially children. In gen- 
eral there are three classes into which imagery tests naturally fall: 
(1) The purely subjective, relying exclusively on the subject’s 
introspection; (2) the purely objective, as described above, and 
(3) the combination of subjective and objective, where the ob- 
jective results are used as a check on the introspection, and vice 
versa. The tests which we have described may be classified accord- 
ing to the use which has been made of them, as follows: ‘ 


I. Subjective. 
a. Individual introspective records—uncontrolled. 
b. Questionary methods. 
c. Introspection on imagery used in connection with other 
experiments. 
d. Projection method used by Miss Martin.* 


"Our grouping of tests under these heads differs slightly from that of 
Angell (5), although the definition of the terms is essentially the same. 
The difference in classification arises from the fact that no purely sub- 
jective group is recognized in a practical way in his classification, the tests 
which we have classed as subjective being brought under the subjective- 
objective group. This usage does not seem to us justified, since certain 
tests, notably the questionary, appear entirely subjective in their contribu- 
tions according to the terms of the definition. 

*This method has not been described in the preceding survey of tests. 
because no account of it had appeared when this material was formulated. 
For a brief statement of the method see Martin (70). 
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2. Objective. 

a. Memory tests—as used by Meumann, Pfeiffer, Frankl, 

Colvin, etc. 
1. With different modes of presentation—visual, audi- 
tory, etc. 
With materials appealing to different sensory fields. 
3. With emphasis on order of presentation and repro- 
duction. 
(a) Order unchanged in reproduction. 
(1) Binet’s letter squares, as sometimes used, 
without introspection. 
(2) Colvin’s modifications of these. 
(b) Order changed in reproduction. “After’’ Binet. 
Spelling backward allied to this. 
4. With distractions or disturbances—as used by Meu- 
mann, Frankl, Colvin, etc. 
5. With helps—as used by Meumann, Frankl, etc. 
6. Observation of significant errors with any of above © 
tests. See Binet, Cohn, Meumann, Frankl, etc. 

b. Word tests. Conclusions drawn from contents of words 

used. 
I. Kraepelin’s test—as usually applied 
2. Association tests—as used by W. A. Lay, etc. 
3. Method of style—as used by Fraser, Wilfrid Lay, 
Colvin. 
3. Combination of Subjective and Objective. 

a. Memory tests—as used by Binet, Cohn, Segal, Sybel, 
Schumann, ete. Methods identical with those given 
under 2—a, except for importance given to intro- 
spection. 

b. Association tests with introspections—as used by Secor 
and Segal. 


With reference to the relative merits of the three types of pro- 
cedure indicated above, psychologists fall into as many groups. 
1. A large number of investigators express their approval of 
ob jective tests by their own reliance upon them. (See Meumann, 
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W. A. Lay, Frankl, Pfeiffer, Netschajeff, Lobsien and others.) 
Some of these, it is true, have also called for introspection, but 
usually not with reference to the problems from which the quanti- 
tative results were obtained. For example, in Netschajeff’s ques- 
tionary used also by Frankl, such questions as the following 
appear: “Which is easier: to prepare a lesson silently or, aloud ?” 
“What study is the hardest for you and which the easiest?” etc. 
. It is considered an indication of the auditory-motor type if the 
subject learns most readily by studying aloud, if his favorite 
studies are modern languages, history and music, etc. The inter- 
pretation of these introspective reports is evidently as arbitrary 
as that of the more strictly objective material. 

2. At the other extreme are those who are convinced that no 
tests have been justified by their fruits as objective, and who 
believe that the obstacles in their way are insuperable. The sole 
reliance must be on introspection, they claim. Many take this 
attitude by implication: i. e., by the exclusive use of subjective 
tests. Betts (15) frankly takes this stand, attempting to com- 
pensate for whatever the introspective data may lack in accuracy 
by the amount of such material, and the exact statistical treat- 
ment thereof. 

3. On the middle ground between the two extremes are those 
investigators who believe that assistance may be gained from 
both sources—introspection and objective results: that at best 
the data for diagnosis are inadequate and that no help should be 
discarded. They consider the objective results valuable for con- 
firming or casting doubt upon the introspection. Again, many 
writers tacitly stand sponsor for this view. Segal (96) and 
Angell (5) openly adopt it. 

The confusion and contradiction here indicated are character- 
istic of the present condition of the literature on imagery. The 
need of further standardizing is evident. With reference to the 
so-called objective tests more careful establishment of technique 
and a more convincing assemblage of evidence in their favor are 
clearly necessary before they can be admitted into the realm of 
accepted psychological tests. 
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C. DEVELOPMENT OF THE CONCEPT OF “IMAGERY TYPES.” 

Simultaneously with the attempts to work out adequate tests 
for discovering the kinds of imagery used there appeared efforts 
to formulate individual differences in this respect more satis- 
factorily. Though the recognition of images as playing a part 
in mental processes dates back to Aristotle at least, the doctrines 
of “imagery types,’ and even that of marked individual differ- 
ences, are of much more recent origin. Since the precipitation 
of this concept by Fechner (40) and its endorsement and 
elaboration by Charcot (27), Galton (46 and 47) and others, 
it has undergone numerous modifications. Probably never has 
its acceptance in extreme form been so enthusiastic and general 
as in the early period of its history. The truth contained in the 
proposition that individuals differ widely in their imagery equip- 
ment served to explain so many of the problems which had 
troubled psychologists that it was seized upon with eagerness. 
It was maintained that every individual belongs in one of three 
distinct groups—‘‘visual,” “auditory” or “motor’—or in a 
fourth class which combines the characteristics of the other 
groups—the “mixed type.” 

The fact that words and other symbols are as susceptible to 
presentation in the various image forms as are more concrete 
materials was recognized, especially by the students of aphasia, 
though the bearing which this might have on the assignment 
of individuals to types was not appreciated until later.’ In this 
connection it is important to note the fruitful controversy which 
arose between Stricker (104) and Egger (39) with regard to 
the relative importance of auditory and motor elements in verbal 
imagery. 

From this recognition of the fact that words are capable of 
presentation in the various image forms it was a natural step 
to the insistence that specific account should be taken of verbal 
imagery in any consideration of the type of a given individual. 
Meumann (75) has pointed out that the predominant form of 


*For special discussions of verbal imagery see the following: Aubert (7), 


Baldwin (9), Ballet (10), Dodge (36), Egger (39), Keraval (56), Pick 
(87), Saint Paul (91), Secor (95), Stricker (104). 
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imagery used for words is, as a rule, different from that for 
non-verbal materials: that, in the former case, auditory-motor 
images are more prevalent, while, in the latter, visual more 
frequently predominate. The most common type, therefore, 
involves a combination of visual images for objects, and auditory- 
motor for words, though many variations appear in this genera! 
scheme. At any rate, it is always important, in his opinion, 
when speaking of an individual’s type, to indicate whether refer- 
ence is made to object imagery, to word imagery, or to both.*® 

Even this division into verbal and non-verbal fields of imagery 
failed to meet the demands of the situation. There appeared a 
growing tendency to draw the lines between types less rigidly, 
for it proved practically impossible to discover individuals 
belonging to the “pure” types. The statements of this fact, 
however, are often clothed in vagueness, leaving the reader to 
draw his own conclusions as to what constitutes a “mixed” type, 
to which all individuals supposedly belong. Beyond the obvious 
fact that it implies the use of more than one form of imagery 
by a given individual, there is ambiguity. It is uncertain, first, 
whether it is meant that several kinds of imagery are used in 
combination for one task, or that a change in imagery appears 


* The German terminology for this distinction is more satisfactory than 
the English equivalents. They refer to “Sachvorstellungstypen” and 
“W ortvorstellungstypen.” The term “concrete” has been used quite generally 
to describe the imagery included under the German “sachlich” or “anschau- 
lich,” but is open to obvious objections. The image of a word used in a 
memory series or for spelling is just as concrete as any non-verbal image, 
though in certain other connections the force of the distinction is clear. 
The expression “imagery for objects,” aside from its awkwardness, is 
objectionable, because it tends to attract the attention exclusively to visual 
imagery. “Non-verbal” is most accurate when we wish to include every- 
thing but verbal, but is unsatisfactory because of its negative clang. Since 
we have no single comprehensive term to suggest, which avoids these dif- 
ficulties, we shall vary our usage with conditions. For example, when we 
wish to refer to the “sachlich” imagery which represents the content of a 
word, we shall refer to it as illustrative as opposed to verbal. When we 
wish to indicate the difference between learning a series of objects, as in a 
picture, by visual representation of them and learning them by their names, 
we shall speak of visual copy images or memory images as opposed to 
verbal. Under other conditions we shall usually employ either the accepted 
term “concrete” or the term “non-verbal.” 
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with a change in conditions. A further difficulty with this way 
of meeting the problem is the fact that it tends to minimize the 
individual differences which do exist, by forcing all persons into 
the large group of mixed types. 

One attempt to meet the latter objection is represented by a 
partial return to the earlier view of distinct types. Though it 
is agreed that in the last analysis all persons probably belong to 
mixed types, in the sense that they operate with more than one 
image form, it is insisted that there are marked differences in 
emphasis. The terms “visual,” “auditory” and “motor” may, 
therefore, be retained, if they are understood to signify cases 
where visual, auditory or motor imagery is predominant.” Yet, 
in spite of the apparent simplicity of this solution, it has brought 

(1) One of the first difficulties to present itself is the uncer- 
tainty whether a given image form should be judged predomi- 
nant because one individual excels others in that respect, or 
because it is superior to the other forms used by that individual: 
1. e., in Segal’s terms, whether an “inter-individual” or an “intra- 
individual” criterion should be applied. Reference to the tests 
as they have been employed reveals considerable variation in 
usage on this point, with apparently no recognition of the fact 
that there has been a shift in standards. 

(2) To further complicate the problem there is ambiguity 
as to what constitutes “predominance” of any one form. For 
example, superiority may be attributed to visual imagery because 
it is more vivid and intense than the auditory, or because it is 
more profuse and more readily summoned, or because it is more 
accurate and reliable, etc. The question may be answered off- 

™ Segal has termed this view a quantitative division as contrasted with 
the earlier, primarily qualitative, distinctions. As we understand Segal, this 
quantitative grouping comes in for as severe a denunciation as the qualita- 
tive. His criticism is quite extensive, but the following sentence may be 
taken as representative: “Schon darauf sieht man, dass die Lehre von den 
Vorstellungstypen nicht auf die quantitative Verschiedenheit der Vor- 
stellungsmaterialen gestiitzt werden kann.” (96, p. 130.) We therefore 
dissent from Colvin’s interpretation of Segal’s view, where he says: “Segal 


concludes . . . that the qualitative conception of ideational types must 
xe abandoned for a quantitative distinction.” (29, p. 225.) 
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hand by the assertion that that imagery is best which is superior 
in all these respects, and similarly for the lesser degrees of 
superiority. But the practical availability of this solution becomes 
slight, if it is true, as certain writers claim, that these attributes 
of the imagery equipment are, to some extent at least, inde- 
pendent variables: if, as Seashore holds (94, p. 112), “An image 
may be very vivid but flitting; it may be complete but faint.” 

Under these conditions it becomes necessary, either to study 
a subject’s imagery with reference to all these aspects before 
passing judgment on his type, or to define the meaning of “type” 
in such a way that a general survey is not demanded. Most 
writers have neither attempted the former nor explicitly under- 
taken the latter. 

The former solution would involve the evaluation of a sub- 
ject’s imagery from all these points of view in such a way that 
each attribute would be given due weight in the estimation of 
the excellence of a given image form. But here another obstacle 
confronts ts. How much frequency of visual imagery will com- 
pensate for a lack of detail? How vivid must auditory imagery 
be to make up for a deficiency in accuracy? We do not find 
that any investigator has worked out a system of reckoning along 
these lines. Seashore (94, p. 112) and Angell (5, p. 101-104) 
both maintain that a study of imagery should include specific 
consideration of all these factors, but do not discuss their rela- 
tion to the doctrine of “imagery types.” 

The most direct way of defining “type” so that a consideration 
of all these attributes is unnecessary is the arbitrary selection 
of one of these characteristics, or even a small group, as the 
determinant of the type. This has been done, sometimes con- 
sciously and sometimes with no apparent recognition of the issue. 
Thus frequency is frankly adopted as the basis of type by Feucht- 
wanger (41). Certain tests, such as Kraepelin’s and Secor’s, 
which call for an enumeration of images, practically place the 
emphasis on this criterion. The questionaries, as ordinarily 
given, put almost the whole emphasis on vividness and frequency. 
Betts’ statistical formulation of the answers to his questionary 
(15), for example, represents the resultant of these two factors. 
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On the other hand, the objective methods, especially those which 
make use of memory processes, put the major emphasis on 
accuracy of imagery. Exclusive use of one or another of these 
methods may, therefore, commit the investigator to the virtual 
adoption of one of these standards. | 

Segal’s view (96) also makes the evaluation of these several 
attributes unnecessary. It is much too complicated for presenta- 
tion here, but its striking feature is his insistence that neither 
vividness nor frequency is significant in determination of “Repro- 
duktionstypus.’** The question is simply what imagery is used 
when several kinds might be used for the given task; in other 
words, when the material is reproducible in a two-fold or in a 
three-fold way. The underlying ground for this assertion is the 
fact that he identifies the “type,’’ not with the total status of 
imagery in the given individual, but with the inborn tendency to 
use one kind of imagery rather than another. Where material 
can be reproduced in only one way the result may furnish no 
indication as to which imagery is naturally strongest, since the 
subject may have to use a weaker form. The same type of 
consideration serves to explain the shifts in imagery which appear 
with change in the complex to which materials used in the tests 
appeal. 

Sufficient has doubtless been said to indicate the unstable con- 
dition of the doctrine of “imagery types.”’ We shall not under- 
take at this point a critical comparison of these divergent views. 
Our own attitude toward the distinction will appear in the discus- 
sion of our experimental data. It seems significant of the trend 
of interest in the imagery problem as a whole that the question 
of “imagery types” as such has, for the most part, moved inte 
the background, while the search for individual differences in 
images and for adequate methods of determining these has per- 


” He says, for example: “Es handelt sich weder um die den reproduzierten 
Vorstellungen anhaftenden Eigenschaften noch um die auf dem statistischen 
Wege zu ermittelnde Anzahl der verschiedenen Sinnesgebieten entstammen- 
den Vorstellungen, sondern einzig und allein um ihr Zustandekommen, d. h. 
um die Wege, auf welchen ein Gegenstand, der prinzipiell auf verschiedene 
Wiese reproduziert werden kann, in Wirklichkeit zur Reproduktion gelangt.” 


Segal (96, p. 214, e¢ al.). 
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sisted. This may indicate a growing suspicion that such indi- 


vidual differences may be more profitably stated without the 
incubus of “types.”’ 


D. FURTHER PROBLEMS OF IMAGERY. 

Other and more advanced problems relative to imagery are 
attracting attention at present, but promise no adequate solution 
until there is more agreement on the prior questions of type dif- 
ferences and methods of determining them. There is, for 
example, the problem with which we started: that of discovering 
the causes of these differences, especially the question of the 
influence of education and training. Moreover, there is the 
many-sided question of the function of imagery. Has imagery 
as a whole any functional value peculiar to it, and do the dif- 
ferent forms of imagery vary in effectiveness for different situa- 
tions? To answer these questions some adequate methods of 
determining the presence of imagery are evidently prerequisites. 
Further problems of an educational bearing are also pertinent, 
but must wait, for experimental answers at least, until the 
preliminary questions are partially answered. 
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Ill. EXPERIMENTAL SECTION. 


A. INTRODUCTORY STATEMENT. 


The preceding survey indicates certain of the difficulties under- 
lying experimental work on imagery. As our investigation was 
not designed primarily to evaluate and criticise the existing 
series of tests, we have not attempted a systematic working over 
of all those described. Our choice of tests has been determined 
by various considerations, among which are the following: First, 
we have received suggestions from the literature and have taken 
from this source the tests which seemed best supported experi- 
mentally and most free from theoretical objections. Further, we 
have thrown the emphasis on the determination of the kinds of 
imagery used in various situations, rather than on the discovery 
of what could be aroused for purposes of introspection.» We 
have likewise dttempted to make the series as a whole compre- 
hensive enough to include both verbal and object imagery over 
as wide a field as possible. In general, however, where it has 
been necessary to choose between a more extensive and a more 
intensive study we have selected the latter. Thus the field of our 
investigation has narrowed rather than broadened as the work 
progressed. We have also had in mind the choice of tests for 
diagnosis which might be used with slight modifications in the 
training series, in order that the two sets might be comparable. 

We have not attempted, before experimentation, to group our 
tests as subjective or objective or both. Our general attitude 
has been to place the first dependence in every case on introspec- 
tion. If the objective results confirm this, our confidence in the 
accuracy of the subject’s introspection is strengthened. If the 
implications of the two seem contradictory, as they have in cer- 
tain cases, we have had to leave the issue unsettled. In connec- 
tion with every test we have also been on the lookout for any 


1 In the terminology suggested by Betts (15) we have attempted to test: 
the “spontaneous” imagery rather than the “voluntary.” 
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correlations which might exist between the introspections and 
the results obtained, with a view to the use’of such tests as pri- 
marily objective in later work with untrained subjects. More- 
over, we must admit that we have felt the need of all possible 
aids for the diagnosis, since we have recognized that, even with 
our well-trained subjects, introspection is far from infallible. 
The extent to which we have attempted to make this intro- 
spection more exact by quizzing the subjects on special points 
would be difficult to indicate. As a rule, we have adopted the 
plan of first allowing the subject to report whatever seemed of 
significance to him. If this was particularly meagre, or failed 


to touch points with regard to which we especially wished infor- 


mation, we proceeded to question him along these lines. Where 
it has been possible to secure this information more indirectly: 
1. c., by manipulation of tests, as indicated, for example, with 
reference to verbal imagery on p. 34 we have preferred this way, 
since the other always involves the danger of suggestion. We 
have not wished to present a stereotyped group of questions or 
“guide to introspection” partly because it tends to introduce a 
formality and artificiality which we wished to avoid, and partly 
because we found that many of the most interesting comments 
made were not anticipated by us, but were the spontaneous sug- 
gestions of the subjects. It would probably be impracticable to 
adopt the same attitude toward less well-trained subjects, 
however. 

Since the demand on introspection was so great we used only 
subjects trained in introspection. There were eleven subjects, 
all either instructors or advanced graduate students in psychology, 
whom we shall designate as follows: A., Ad., C., G., Hs., H., P., 
S.. Sun., T., V. Five of these—A., Ad., Hs., P., S.—are men; 
‘six—C., G., H., Sun., T., V.—mare women. A., H. and S. had 
had special training in introspection on imagery through their 
participation in Miss Downey’s investigation of handwriting 


(37). 


* The tests, in a slightly modified form, were also given to two blind sub- 
jects, undergraduates in the University of Chicago. The results of these 
will be reported later in connection with the problem of training. 





a Pan eeu a bs ami ve 
oe eh acne He MPOGY tN, E por Mae Ty 
yee 3 j Ps i 











24 MABEL RUTH FERNALD 


The experiments were conducted in the University of Chicago 
during the academic years of 1908-1909 and 1909-1910. No sub- 
ject was available, however, during all of this time. A., G. and 
Sun. were used for part of the first year only; C., P., T. and V. 
for part of the second only; Ad., Hs., H. and S. for parts of 
both years. Sun., T. and V. were available for the shortest time 
and our work with them was therefore the least complete. 


B. DESCRIPTION OF TESTS. 

The following condensed description is offered for convenience 
of reference. Further details with regard to each test are given 
in connection with the discussion of results. The tests are 
named by the operations performed, rather than by the imagery 
which they were designed to arouse, since the latter was often 
very variable and could not be prophesied. Our interest in 
imagery as used led us to base our experiments as far as possible 
upon common activities of the subjects, such as reading, spelling, 
mathematics, etc. In our application of the tests they have fallen 
into two groups, those for general diagnosis and those for more 
accurate investigation of specific problems. The present group- 
ing, however, is not in any sense final, but represents the develop- 
ment of the tests to meet the needs of this situation. Certain of 
the tests here included in the former group might equally well 
be placed in the latter, if they were applied later in the series. 


1. For GENERAL DIAGNOSIS. 
a. READING. 


(1) Normal arrangement. 
(a) Normal rate. 

Twenty-one short passages were used (see Appendix, p. 139), 
some abstract in type and some very concrete, consisting of 
descriptive material referring to the various sensory fields. Both 
prose and poetry were included, as well as certain passages 
familiar to the subjects as set to music. The usual method was 
to give these to the subject in typewritten form and ask him to 
read them silently in as nearly as possible his normal manner. 
Introspection on the reading process was then requested, with 
sometimes a reproduction of the contents of the passage and intro- 
spection on this process. Two passages were read by the experi- 
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menter to the subject; one was read aloud by the subject to 
himself; and one by the subject to a listener. 

The significance of this test lies entirely on the side of the 
introspective data which it furnishes. From this standpoint we 
have used it to some extent as a substitute for the questionary, 
which we have not included in our series. 

(b) More rapid rates. 

Twelve passages were given to be read at a rate more rapid 
than normal. Two rates were used: one where the subject was 
asked to read the passage as fast as he could actually see the 
words,-whether he secured the sense or not—referred to as “most 
rapid visual scanning’; another where he was asked to read 
as fast as possible to secure the meaning—“most rapid for mean- 
ing.”’ These rates were compared with those of normal reading 
for an equal number of passages, and the rates of the different 
subjects with one another. The time was measured by a stop 
watch. Reproductions of the passages were called for in each 
case, as a check on the carefulness of the reading. 

While the introspection on these processes was valued for itself, 
the comparison of quantitative results was made to determine 
whether rapidity was correlated with the use of any particular 
form of imagery. 

(2) With variations in the arrangements of words and letters. 

Twelve passages were given in which the arrangement of words. 
and letters was modified as follows: in 4, the whole passage 
was turned upside down; in 4, the order of letters in the word 
and of words in the line were reversed, so that they read from 
left to right—e. g., yregami no stseT = Tests on imagery; in 4, 
mirror reading was called for. Two in each set were read 
silently and two read aloud. For all but the first of each series. 
reproduction of the content was demanded. Introspection was 
reported in every case, and the time required for reading the 
passage recorded. 


_ 


b. SPELLING. 


(1) Normal—Oral and written. With introspection. 

(2) Backwards—Oral and written. With introspection. 

Each word to be spelled from right to left instead of normally. 
Since a preliminary series indicated a certain amount of correla- 
tion between efficiency in this performance and the kind of 
imagery employed, an additional series of 30 words ‘each for 
oral and written spelling was given, and the time for each word 
kept by a stop-watch. Moderately long and difficult words were 
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given, since they brought out the differences between the subjects 
most strikingly. 


C. PRONOUNCING WORDS. 


(1) Letters given in normal order. 

(2) Letters given in reversed order: e. g., d-e-s-r-e-v-e-r. 

In both 1 and 2 the words were spelled orally, one letter 
at a time, the subject being required to speak the word as soon 
as possible after the completion of the spelling. As in the case 
of the spelling backwards an interesting correlation was sug- 
gested in 2, and accordingly two series of 30 words each were 
added. In Series I the letters were read at a rate of one per 
second; in Series II at a rate of two per second. The time 
between the speaking of the last letter by the experimenter and 
the pronouncing of the word by the subject was measured by 
means of a stop-watch. Introspection was called for as usual. 


d. MEMORY TESTS. 


(1) Letters and numbers given (a) orally, (b) visually, in 
groups of six and of nine. 

(2) Letters, numbers, words, symbols, geometrical figures, 
colors, etc., given visually in spatial forms, in groups of 9. 
(Method of Binet’s letter squares. ) 

(3) Letters given visually, but reproduced in an order different 
from that in which they were presented. (Description follows. ) 

One preliminary series was given, consisting of eight twelve- 
letter groups; then two series of nine-letter groups. Each of the 
latter series consisted of eighteen cards, of which six were repro- 
duced in the order read—by lines from left to right; four were 
reproduced by lines from right to left, beginning at the bottom; 
four by columns from top to bottom, beginning at the left; four 
by columns from bottom to top, beginning at the right. The 
subject knew that he would be asked to reproduce by one of 
these methods, but did not know which. When he had finished 
reading the letters a card was shown him with an arrow indi- 
cating the method to be used: thus, ®, «, A, ¥. (Series 
I and II differed merely in the directions given for reading the 
letters: In the former two readings of the series were requested, 
while in the latter eight seconds were allowed, regardless of the 
number of readings.) The results of the normal and the 
changed reproductions were compared, both as to accuracy and 
as to time, to determine the extent of the retardation caused by 
the change in order. A comparison was also made of the results 
for the different subjects with the changed orders to determine 
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whether “‘visualizers” are more efficient in this performance, as 
has been claimed (See p. 9). 


€. DESCRIPTION OF PICTURES. 


Series I. Twelve pictures—six colored and six uncolored— 
were shown to the subject for ten seconds each. He was then 
asked to describe the picture as fully as possible: immediately, in 
the case of the first four; after twenty-four hours, in the case 
of the second four; after forty-eight hours in the case of the 
last four. 

Series II. Sixteen colored pictures were shown for ten sec- 
onds each. Of four an immediate description was requested : for 
four an interval of ten minutes was introduced before the descrip- 
tion, during which time another task was performed: eight were 
given with distractions which will be described later. 

For both series picture postal cards were used, since it was 
desired to have the pictures small enough so that every part 
might be seen in central vision during the time of exposure. A 
comparison was made between the accuracy and completeness of 
the description and the imagery reported by the subject. It was 
found a help in determining the accuracy of the subject’s recol- 
lection to permit him to inspect the picture again after giving 
his report. By this means inaccuracies were often disclosed which 
would not have appeared in the mere verbal report. 

Series IlI. Five pictures—colored—were presented to the sub- 
ject with no knowledge on his part that a description would be 
requested. Four were puzzle pictures*® given to him with instruc- 
tions that he find the concealed objects. When this was accom- 
plished a report was demanded. It was necessary to give all four 
pictures before calling for a report of any, in order that he 
might be kept in ignorance of the purpose of the test. The 
attention of the subject was called to the fifth picture—colored 
illustration (Taf. I) of the monograph by Urbantschitsch (111) 
—by a comment of the experimenter. When the subject had 
examined it for ten seconds the book was taken from him and 
he was asked for a report. 


f. DRAWING. 
A series of simple patterns, cut in pasteboard was used. The 
subject, with eyes closed, traced these by running a pencil 


*The cards used were “Sheahan’s Pleasing Puzzle Cards,” published by 
M. T. Sheahan, Boston. The following numbers were used, given in the 
following order: 1306, 1303, 1308, 1307. 
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around the grooves. The number of times which this was 
allowed varied with the difficulty of the pattern. The subject 
then reproduced the drawing—with eyes still closed—first in the 


same position, then as turned clockwise through 90, 180 and 
270 degrees. 


g. LISTS OF WORDS GROUPED ACCORDING TO SOUND OR SPELLING 
OR BOTH. 


(1) Grouped according to sound—Rhyming lists. 

A word was spoken and one minute allowed, during which 
the subject wrote all the words which occurred to him, which 
rhymed with the given word. Words of different lengths and 
proper names were allowed. 

E. g., Word given—home: List—dome, foam, loam, metro- 
nome, comb, etc. 

(2) Grouped according to spelling. 

Three final letters of a word were given and one minute 
allowed, during which the subject wrote all the words which 
occurred to him, which ended with these letters. 

E. g., Ending given—one: List—bone, cone, done, gone, lone, 
none, etc. | 

The following endings were used: ough, ose, ome, ave, one, 
ate, ine, ore. 

(3) Combination of 1 and 2. 

An ending was given as for-2, but the subject was required 
to group words in columns according to sounds. Two minutes 
were allowed for each list. 

The following endings were given: are, ove, oth, ear, ead. 


E. g., Ending—ove: Lists—hove dove prove 
dove love behoove 
stove shove move 


h. MATHEMATICAL PROBLEMS. 


(1) Normal procedure. 

Problems in mental arithmetic—addition, subtraction, mul- 
tiplication and division—were given, some orally and some 
visually. The subject performed the operation and reported 
upon the process. Time records were also kept. 


(2) In Roman notation. 

More difficult problems were given in Roman notation: e. g., 
CXLIV X LXII = ?—with directions to the subject that he must 
make all records in Roman notation. Time records were kept, 
as well as the usual introspective reports. 
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i. ELEMENTARY PHYSICS PROBLEMS. 


Eleven problems, taken from an elementary physics text— 
Millikan and Gale—were given to the subjects to solve and 
explain, with introspection on the process. 


2. For More AccurRATE ANALYSIS OF TYPE. 
a. Tests not involving distractions. 


(I) MEMORY TESTS. 
(a) Series of numbers in both Roman and Arabic numerals: 
E. g., 9 
VII 
IV 
10 seconds’ exposure. 
(b) Series of words pronounced alike but spelled differently : 
E. g., cent, rays, cite. 
raise, site, sent. 
sight, raze, scent. 
15 seconds’ exposure. 

(c) Series of words spelled alike but pronounced differently. 
Read by experimenter to subject and reproduced orally: 

E. g., wind, lives, row. 

bass; mall, lives. 
row, wind, bass. 

The accuracy of reproduction was measured in every case and 
compared with the introspective reports. a and b were intro- 
duced as a stimulus to visual imagery; c as a stimulus to audi- 
tory. The use of the tests as objective was considered. 


eries 
6V 
X 3 
28 


(2) MEMORY AND RECOGNITION TESTS. 

In the following tests, tints and shades of colors, as closely 
graded as it was possible to find them, were used. The mate- 
rials were colored papers found in the sample books prepared 
by Milton Bradley Company and Prang Company. The latter 
were more satisfactory for this purpose, since they furnished a 
larger number of closely graded sets. The former were used 
as far as possible, however, since publication of the latter has 
been discontinued, so that it is impossible to duplicate the Prang 
colors. 

(a) Matching colors. 

One colored paper was exposed on a white background for 
ten seconds. A series of ten similar shades, including this one, 
was then shown, and the subject was required to select the 
original color from the series. Careful introspection on the 
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process of selection was demanded, and a comparison was made 
of the records of the various subjects, in search of objective 
indications of imagery used. (This test is practically identical 
with one used by Segal (96).) 

(b) Sorting colors. 

Four shades of one color were placed in the four quadrants 
of a diagram like the following —+— on a card 3x2 in. 
Cards were prepared—3x2 in.—, by pasting on each a rectangle 
—9/8x7/8 in.—of one of the colors used. Four such cards were 
prepared for each shade. The subject was shown the original 
diagram for ten seconds. He was then given a pack of six- 
teen cards. containing four of each shade, and was required to 
sort these in a larger diagram of four quadrants placed on the 
table before him. Each card was turned face down in this 
sorting, so that it might not serve as a guide for the placing 
of the following cards. If mistakes were made, the process 
was repeated until correctly performed. In two series—the pre- 
liminary and the Milton Bradley (five groups)—the subject was 
also required to sort the colors as they would be arranged if 
the diagram were turned clockwise through 90 degrees. In 
some cases a re-sorting was called for after 24 or 48 hours. In 
the Prang series (seven groups) several other variations were 
introduced. 

Introspection was considered of, first importance here, but 
the availability of the test: for objective uses was also contem- 
plated. To this end, the time required for each sorting, the num- 
ber of sortings necessary and the accuracy of each sorting were 
all recorded as indications of efficiency. 


b. Tests involving distractions. 


(I) DISTRACTIONS USED. 
(a) For visual. 
(1) Tracing or copying pattern. 
(2) Sorting colors with diagram in sight. 
(b) For articulatory, vocal-motor, etc. 

(1) Pressing tongue against upper gums. 

(2) Exhaling slowly. 

(3) Swallowing. - The subject held between his teeth a 
glass tube, through which water was furnished 
steadily but at a reasonable rate by means of a 
syphon. | 
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(c) For auditory and articulatory. 
(1) Sounding a letter continuously—a, e, 0, s, ete. 
(2) Counting silently or aloud. 
(3) Saying alphabet silently or aloud. 
(4) Reciting familiar verse. 
(5) Whistling. 


(2) TESTS PERFORMED WITH ABOVE DISTRACTIONS. 


Tests already described were used with these distractions, as 
follows: 


(a) Reading. 

(1) Listening to passage. Distractions: swallowing, 
counting, copying pattern, sorting colors. 

(2) Reading to self. Distractions: counting, whistling. 

(b) Spelling backwards. Distractions: swallowing, count- 
ing, saying alphabet. 
(c) Memorizing. ; 

(1) Words pronounced alike but spelled differently. Dis- 
tractions: swallowing, whistling. 

(2) Words spelled alike but pronounced differently. 
Distractions: swallowing, whistling, saying a—, say- 
ing alphabet. 

, (3) Numerals—Roman and Arabic. Distraction: swal- 
lowing. 
(d) Description of pictures. Distractions: whistling, reciting 
“Peter Piper picked a peck of pickled peppers.” 
(e) Forming lists of words ending in same letters, grouped 
by sounds. Distractions: swallowing, counting, saying alphabet, 
saying a—, e—, etc. 


C. EXPERIMENTAL DATA. 
1. Preliminary tests. 


a. READING. 


(1) Normal arrangement of letters. 
NATURE OF PassaGEs. The passages given were quite diverse 
in character. According to subject-matter and form they fall 
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into several groups, as follows: (Numbers refer to number of 
passage in series of 33.) 


Abstract in Character—Prose. 
From psychological texts: 1-4, 8, 10, 19, 23. 
From elementary physics text: 14, 15, 21, 22, 25. 
From Colonial History (Thwaites): 30-32. 
From Ethics text (Dewey and Tufts): 33. 
In essay style: 13 (Chesterton), 16 (Stevenson). 


More Descriptive Passages. 


Prose. 
5 and 9: Thackeray: Vanity Fair. 
11: Kipling: Elephant’s Child (in Just So Stories). 
17: Henry James: Golden Bowl. 
24: Meredith: Ordeal of Richard Feverel. 
27: Translation from Homer—five paragraphs. 


Verse. 
6: Kipling: Mandalay. 
7: Keats: Saint Agnes’ Eve—first two verses. 
12: Stephen Phillips: Ulysses. 
18: Shelley: Skylark. 
20: Gray: Elegy in a Country Churchyard. 
26: Herford: Some Geese. | 
28: Lang: Odyssey. | 
29: Dixie. 
(For representative passages from this list, see Appendix, 


p. 139 ff.) 


This heterogeneous collection was made with the desire to 
stimulate as wide a range of imagery processes as possible, and 
to observe the reactions with very different kinds of materials. 
A number of passages originally in the list have been dropped, 
since they added nothing of importance. We are convinced by 


our experience that it is less easy than it seems to select a series 
of passages whose descriptions call out the various forms of illus- 


trative imagery. Simple reference to a particular sort of mate- 
rial is not sufficient as a rule, even for persons who use that 
imagery with ease. The references must be so skillfully intro- 
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duced and so effectively phrased that they carry the reader beyond 
the mere words. It has seemed easier to find such passages for 
visual materials than for sounds, if we disregard the sounds of 
the words, which may assume importance in expressing emotion, 
giving rhythm, producing onomatopoetic effects, etc. In the 
above list there are several passages which suggest only visual 
objects with no reference to other sense fields, while there is no 
case of the reverse. It will not be surprising, therefore, if we 
find a larger proportion of visual illustrative images than of any 
other, nor will it be necessarily an indication of strongly visual 
subjects. No. 20 is probably the best balanced passage, for both 
vision and sound, though Nos. 18, 27 and 28 have some vivid 
references to sounds. 

PROCEDURE. The various modes of procedure used were dis- 
tributed thus: (1) Read silently at normal rate. Content repro- 
duced.t—Nos. I, 7, 9, 10, 19, 31. (2) Read silently at two 
faster rates. Content reproduced.—Nos. 4, 5, 13, 15, 16, 21, 22, 
30, 32, 33. (3) Read silently at normal rate. No reproduction. 
—Nos. 6, 8, 11, 14, 17, 18, 20, 23, 24, 25, 26, 27, 28, 29. (Slight 
deviations from the usual method occurred with the following 
passages: In 14 the subject was directed to put himself in the 
attitude of student about to perform the experiment; in 17 he 
was asked to give special attention to the passage as significant 
point in the novel; in 20 he was asked to make an effort to arouse 


imagery, in so far as this could be done without breaking up the 
reading, since the material was so familiar that otherwise it 


might fail to enlist the attention at all; in 23 he was asked to 
give his own personal reaction on the point made by the author.) 
(4) Passage read aloud by experimenter.—3, 12. (Reproduc- 
tion for 3, not for 12.) (5) Passage read aloud by subject.—2, 
27. (Reproduction for 2, not for 27.) 


Resutts. On the introspective side there were three main 
things which we tried to secure from these tests: (a) An account 


‘Because of shortness of time several omissions were made with the later 
subjects. No. 2 was omitted altogether with C., P., T. and V.; reproduction of 
passages 7, 9 and 10 was not called for from C., P. and T., while V. was 
asked to reproduce only 10 and 13. 
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of the verbal imagery used in reading and in hearing passages of 
various types; (b) A report of the illustrative imagery most 
commonly used and most readily precipitated by description; 
(c) A statement of the nature and amounts of these two factors 


in recall. From the standpoint of the possible value of the tests 
as objective indications of form of imagery we have tried to 


determine (d) whether the type of imagery used can be inferred 
from the contents of the words used in reproduction, and (e) 
whether speed of reading is correlated with the use of any par- 
ticular type of imagery. 


(a) VERBAL IMAGERY USED IN READING AND IN LISTENING TO 
PASSAGE, 


Silent Reading. It must be remembered that in all cases of 
silent reading visual perceptual material is present, so that the 
need of visual verbal imagery would be slight. A lack of this, 
therefore, under these conditions, does not indicate that the sub- 


ject cannot command it. The question is rather whether the 
subject reads with complete dependence upon the visual percep- 


tual material (words), or whether he finds it necessary to use 
some form of the auditory-vocal-motor complex.’ If the latter 
prove true for all subjects there remains the problem of observing 
the differences between the différent subjects in the nature and 
relative amounts of these elements. 

In answering this question experimentally we have had to be 
on our guard against the tendency of many subjects to ignore the 
issue entirely. If a passage of a general descriptive character be 
given, the subject frequently mentions only the llustrative 
imagery, or comments on the lack of it, if absent, by saving “no 
imagery.” We have tried to counteract this tendency in several 
ways, aside from the direct attempt to extract further informa- 
tion as to the words by questioning. 

The use of passages such as Nos. 9 and 11, which involve dia- 


*In the following discussion we-have used sometimes the above expres- 
sion (vocal-motor) and sometimes the term “articulatory” with no inten- 
tional difference in meaning. The difference in usage results from copying 
the terminology of the different subjects. 





EXPERIMENTAL SECTION 35 


logue of an emphatic character, tends to secure recognition for 
the verbal imagery as such, though in an extreme form. In the 
latter especially, where there are the peculiar words which the 
Elephant’s Child speaks through his nose—‘‘Led go! You are 
hurtig be!’’ and “This is too butch for be!’’—almost all of the 
subjects became conscious of more or less extensive articulatory 
tendencies, or else of emphasis on the auditory verbal imagery. 
The poetry as a whole tended to call attention to the use of the 
auditory and vocal-motor forms, as the subjects, almost uni- 
versally, began to comment on their appreciation of the rhythm. 
This was strikingly true for No. 6 (Mandalay), which has a very 
swinging movement, and was also familiar to most of them. The 
tendency here was for the majority of them to comment on the 
sheer verbal swing of the thing and not to develop any of the 
illustrative imagery. For those who were familiar with the 
passage as set to music, imagery for the tune appeared at once. 
In 29 (Dixie), also, the words tended to absorb all the attention 
to the exclusion of illustrative material. Here they were in every 
case imaged as a part of the tune. Several of the subjects re- 
marked in despair: “I can’t do it. It is simply impossible to 
read it. It sings itself off every time I try.” 

In such ways as these, then, the fact that verbal imagery might 
have an intrinsic importance was emphasized for the subjects. 
After they had recognized it in these more extreme cases they 
were more ready to detect it in ordinary passages. We may say 
for the passages as a whole that all the subjects reported to some 
degree an accompaniment of one or another of the following 
forms: Auditory imagery, vocal-motor factors (imagery, move- 
ments or tendencies to movement), or a complex of auditory and 
vocal-motor. For most of the subjects this was a constant ac- 
companiment and constituted a part of what the subject meant by 
“reading.” With A. and C., while no passages were read at 
normal rate without some of this, transitions were often made 
without the use of it. It is likewise true that G. and Sun. fail to 
report auditory or vocal-motor for many of the passages, espe- 
cially the earlier ones. We could not be sure, however, that this 
was not due to the fact that attention in the introspection was 
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attracted elsewhere. It seemed significant that Sun., after she 
once began reporting ‘‘inaudible pronouncing.” * observed it in 
almost all the later passages. Her comments on the rhythm and 
the “liquid sounds” in 6, on the disagreeable rhythm and “the 
chopped-off effect’ produced by the hyphens in 26, and other 
remarks of like character indicate that the articulatory factor 
is by no means a negligible element in her reading. G.’s case is 
somewhat more puzzling, as she seldom reports with assurance a 
steady accompaniment of the auditory or vocal-motor sort, though 
she frequently reports this for occasional words. Her introspec- 
tions show a very marked interest in her esthetic reactions to the 
passages, and it may be that this distracted her attention from 
the mechanics of the immediate apprehension of the material. 
(Most of the subjects reported that this introspection was far 
from easy if they followed with any success the directions to read 
“naturally.”’) Or it may be that she actually read a large part of 
the material with nothing further, as to the words, than direct 
visual apprehension. 

For the more rapid reading the majority of the subjects showed 
a tendency to slur or omit the auditory-vocal-motor formulation. 
Usually this meant either skipping in the pronunciation, from one 
word to another, or blurring all the words. Certain of the sub- 
jects (A., C., G., Sun., T.) reported occasionally an almost com- 
plete absence of anything but the visual perceptual apprehension. 

As far as the analysis of the auditory-vocal-motor complex is 
concerned the data furnished by these tests are decidedly rough. 
Three of the subjects (H., S., Sun.) have expresseg} themselves 
as uncertain as to whether they ever have any auditory verbal 
imagery, but are strongly of the opinion that they do not. All 
the subjects have asserted that they were unable to tell with 
certainty how much of the vocal-motor factor is imagery and how 
much is actual sensation aroused by movements of the vocal 
organs, more or less extensive. In the case of Hs. there was no 
question that such movements did occur in a highly developed 
form. Lip movements were evident to the observer and Hs. 


*This change appeared also in memory tests carried on simultaneously 
with these. 
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asserts that these are accompanied normally by movements of the 
tongue and throat. He is not sure, however, that these are not 
accompanied and supplemented by imagery of such movements. 
S., on the other hand, appears to the observer to be reading with 
no movements of the lips and throat, yet he is very confident that 
movements are present, chiefly in the back of the tongue and the 
post-nasal passages. As to the presence of motor imagery 
he is exceedingly dubious. C., who reports as a rule, “auditory- 
motor” imagery, declares that the whole motor element is slight 
and questioned, but that, so far as she can determine, it is far 
more like imagery than like movements. ‘These cases are typical 
of the problem which confronts us. We have tried to carry this 
analysis further at a later point, but for the present our refer- 
ences to the motor “factors” are left in the same ambiguous form 
in which we have received them from our subjects. Our excuse 
for including articulatory movements and sensations in a dis- 
cussion of imagery is just this fact, that they are so closely in- 
volved in the complex, that the subjects find themselves unable 
to dissociate them for purposes of introspection. C., P. and T. 
are quite positive that their verbal form in reading is predomi- 
nantly auditory with a minimum of vocal-motor or none at all. 

For excerpts from introspective reports, illustrating these 
points, see Appendix, p. 144 ff. 

Listening. The reports given by the various subjects on the 
two passages which were read to them may be very briefly 
summarized. In general this procedure was less pleasing to the 
subjects than the preceding, partly because they were more used 
to handling material in the latter way and felt it to be more 
under their control, and partly because the experimenter’s reading 
did not altogether satisfy their demands. More passages should 
be used in order to make the observations of much value. 

The, report most frequently given was to the effect that no 
verbal imagery was used, but that the auditory perceptual ma- 
terial with more or less illustrative imagery of various sorts was 
sufficient. The following subjects reported this: A. (for No. 
12), G. (for No. 12), Hs., P., S., T., V. Several subjects re- 
ported a tendency to repeat the words after the reader—at least 
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the more important words. These subjects were A. (for No. 3), 
Ad., H. (This tendency would probably have been emphasized 
by the use of more difficult material.) T. observed a tendency 
to hear the words in her own voice. Three of the subjects showed 
a tendency to visualize some of the words as they were read. 
These were C., G. (for No. 3), Sun. None reported a constant 
accompaniment of visual verbal imagery. 


(b) ILLUSTRATIVE IMAGERY. 


We have already conmmented on the fact that the nature of the 
illustrative imagery is not determined wholly by the possible sug- 
gestions of the words used. We shall present evidence of this 
in this section. We must also insist, on the basis of our results, 
that it is not determined solely by the possible range of a given 
subject’s imagery, and that accordingly the range reported in a 
series of tests such as this, even assuming vivid descriptions in 
the various fields, cannot be taken as comprehensive in diagnostic 
value. Certain subjects, who can summon images of several 
kinds under other conditions, normally use very little but the 
words with their clang and meaning when reading even descrip- 
tive material, unless the point of the passage is made somehow 
to turn on the presence of such imagery. 

Instead of allowing this tendency (to sheer verbal reading) to 
take its course, however, we have rather obscured it by our choice 
and manipulation of material. In the first place we tried to select 
passages containing as vivid and effective references as possible 
to various sensory fields. If we found with our first subjects that 


‘certain of these were proving generally unsuccessful in stimu- 


lating the desired imagery, they were dropped from the list and 
others substituted. We have also introduced certain passages 
which apparently demanded the use of some particular imagery 
to get the point at all: e. g., 14, 17, 23. (This does not mean 
that even in these cases we did not find some of the subjects quite 
expert in evading this demand.) In one case (20) we have 
asked the subject to make a special effort to develop the imagery 
suggested. In general, too, many of the subjects reported them- 
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selves as quite sensitive to the experimental conditions, so that 
a certain amount of imagery was more or less artificially stimu- 
lated: 1. e., would not have appeared in normal reading, so far 
as they could tell. 

In addition to this general limitation there were other more 
specific difficulties which met us in the interpretation of these 
tests. As in the case of verbal imagery we must recognize that 
the introspective task is one of very considerable difficulty, since 
we have asked the subject to give himself over to the task in 
hand and not to take the introspective attitude until afterwards. 
We need not be surprised, therefore, if our subjects find them- 
selves unable to report in detail the processes involved in the 
reading. Indeed, some of our best introspectionists are especially 
apt to feel this difficulty, since they are most apt to detect a con- 
fusion between the imagery which appears during reading and 
that which appears as they linger over the passage in the attempt 
to remember the former. Moreover, the ease of just this confu- 
sion lessens the possibility of eliciting accurate information from 
the subject by questioning. We have not, therefore, considered 
these results as a census of the imagery roused by these passages, 
but have rather taken whatever positive information they give us 
as so much gain and have made comparisons on the basis of 
rough and striking differences rather than on that of minute 
numerical discrepancies. 

Another factor which has added to our problem is the diffi- 
culty of determining whether scantiness of a certain form of 
imagery in these tests is an indication that that is an unfavored 
form, or whether it is due to the fact that the subject normally 
uses a minimum of accompanying imagery in the reading process. 
The solution of this problem would, of course, be easier if the 
stimuli to different forms of imagery were more evenly distrib- 
uted in our selections. Even as it is, it is much easter to reach 
a decision in the case of a subject who is notably lacking in one 
form, though well primed for certain others, than in that of one 
who is quite lacking in the majority of strictly sensorial forms of 
imagery: i. ¢., who is predominantly motor in type. V. and H. 
are representatives of these two forms. V., though reporting 
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relatively little visual imagery—vague and fragmentary at best— 
gives evidence of such an exuberance of certain other forms— 
kinesthetic, tactual, temperature, etc.—that we seem justified in 
ascribing the scantiness of the former type to relative deficiency 
of visual imagery. H., on the other hand, shows no such com- 
pensation in other fields, but seems rather satisfied with the verbal 
formulation plus certain motor responses and attitudes. If we 
press the questions as to what she can get we receive a similar 
reply: viz., most of these images are summoned with difficulty, 
if at all, and in vague and unsatisfactory form. The results as 
a whole, therefore, indicate an actual scantiness in imagery en- 
dowment. With A., on the other hand, while the report is some- 
what similar on the face of it, there are certain significant differ- 
ences. In the passages which represent variations from straight 
reading— where, for example, more careful reading is called for, 
etc.—visual and auditory imagery appear in considerable abun- 
dance, especially the former. When asked what he can get, again 
he calls them up with great readiness. We apparently have good 
grounds in his case, therefore, for believing that scantiness of 
reported imagery is indicative of the nature of his reading habit 
rather than of actual deficiency in these forms, especially as we 
find confirmation of this diagnosis from our other tests. 

It may help to clear the ground for our discussion of variations 
in form of imagery used if we first summarize our observations as 
to individual differences in profusion or scantiness of illustrative 
imagery in general during the reading process. Exact compari- 
son is impossible from the nature of our data, but the following 
statement indicates the most striking differences. 

) 


A.—Tendency to use a minimum of illustrative imagery dur- 
ing normal reading. This tendency much increased in 
rapid reading. 

Ad.—Much like A. in this respect, though with apparently some- 
what more imagery during the reading process. 


C.—Vis. imagery quite profuse as a rule, others moderate in 
amount. 
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G.—More imagery than A., but less than C. More apt to be 


sporadic and fragmentary. Considerable reference to 
motor attitude of appreciation or response. 
Hs.—Very abundant imagery. 


H.—Strikingly little imagery. 
P.—Fair amount of imagery, but usually vague and indefinite 


—<described as the kind which is just about to develop into 
a good image. 


S.—Apparently the most profuse and vivid imagery (of a vis. 
sort) of any of our subjects. Adds many details to make 
picture complete: e. g., the owl, of No. 7, is “sitting on a 
limb, very fluffy with feathers slightly ruffled on the 
windy side,” and the rabbit of the same passage “took a 


short mincing jump or two with left hind leg in the air.” 
Sun.—Illustrative imagery in general very scanty. 
T.—Illustrative imagery scanty, except as she turned her atten- 
tion to it, and even then it was not vivid and detailed. 
V.—Profusion of images other than visual. Latter. relatively 
few and exceedingly unsatisfactory. 


If we turn now to the question, somewhat more pertinent to 
our problem, as to the relative amounts of the various kinds of 
imagery aroused in the different subjects, we find a certain 
amount of data furnished by these tests. Again we are reminded 
that an accurate comparison, based on an enumeration of all the 
instances of imagery reported, would be without significance and 
entirely unwarranted, because of the character of our passages. 
and the lack of exactness in the introspective reports. Even with 
these restrictions, however, certain instructive facts appear with. 
regard to the prevalence of these forms in typical cases. In the 
first place, one positive result, which is of considerable importance 
for our general diagnosis, is the discovery that none of our sub- 
jects report an absolute lack of visual illustrative imagery. More- 
over, all but three (H., S. and Sun.) report at least occasional 
instances of auditory, and these three express themselves not as. 
absolutely certain of its absence, but rather as exceedingly dubious. 
of its presence. 

With regard to the other forms of possible imagery the best we 
can do is to note their presence or absence in the few cases of 
more or less vivid description. Cold, for example, is introduced 
in a very striking way in No. 7, yet only one subject (V.) re- 





~~ = 


RN aa ee ak wr = 





Senda im a nar neo r 


a 


” ~s , . 
ee ae ae re 





' 
| 
i 
¥ 
Le 
5 
U 
; 
t 
;: 


ne es ff 


ie eS 


rens-ar patr aire te oe fortes ae 
per Rig, Fo DOS Te ae 





42 MABEL RUTH FERNALD 


ported any temperature imagery, though some observed organic 
reactions (shivering, etc.), or visual representation of its effects. 
Cold is also an element of the situation in No. 24, in connection 
with the wet, and in No. 28, in the reference to the wind, yet 
we find it mentioned by only one subject (S.) in the former case 
and then as questioned, and in the latter case only three (Sun., 
T. and V.) report it. Warmth is mentioned in several passages 
but appears most vividly in No. 24, where it appears twice—in 
the reference to the heat of the night and in the account of the 
touch of the warm animal—yet none of the subjects report it for 
the first case and only four (C., G., S. and Sun.) for the latter. 
(The latter part of the passage was omitted, however, with T.) 
For contact, No. 24 again gives us the best instance. Here there 
are two very striking references—the touching of the animal and 
the feeling of the tongue on the palm. Most of the subjects (all 
but Ad., H. and Sun.) get at least one of these and all commented 
on the cleverness of the description. Olfactory material is fairly 
well suggested in at least four selections—Nos. 12, 23, 24, 28— 
yet there is noticeably little imagery aroused. In 12, two (C. and 
S.) report it as questioned; in 23, three (Ad., H. and V.) report 
it with assurance, and six (A., G., Hs., P., S. and T.) as ques- 
tioned; in 24 and 28, V. is the only one who finds these images 
present, but with her they are very abundant. Hs., S. and V. 
note gustatory imagery for the salt in 28. 

With kinesthetic and organic material we have the same sort 
of problem that we had with the vocal-motor, that of distinguish- 
ing between imagery and actual reinstatement of sensations. 
Again, aside from the certainty that in many cases it is the latter, 
we have had to leave the problem unsolved. In one form or 
another these elements play a considerable part in these tests, not 
so often as a result of direct description as accessory to or sub- 
stitute for some other form: e. g., the tendency to sniff or widen 
the nostrils in place of an actual olfactory sensation All the sub- 
jects but two (S. and Sun.) experienced some form of disagree- 
able organic response for the first paragraph in No. 8. Direct 
description of emotional reactions seemed less effective, as indi- 
cated by the fact that only two of the subjects (Hs. and V.) noted 
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such reinstatement in No. 10, and only one (V.) for No. 19. 
The familiarity of the material—conventional description of the 
expression of emotions—may have been partially responsible for 
this. Organic response, usually in the way of an esthetic re- 
action to the material, was very frequently reported. G. says, for 
example, for No. 7, “When a phrase or line is as pleasant as this 
I involuntarily lift my face up.” Such material, however, is 
rather aside from the main trend of our investigation, and has, 
therefore, been omitted in our records. 

Such, then, are some of the indications of our data with refer- 
ence to the prevalence of forms of imagery other than auditory 
and visual. On the whole they seem to signify a lesser degree 
of suggestibility to most of these forms than to visual and audi- 
tory imagery on the part of all subjects except V. 

With regard to the relative ease with which visual and auditory 
imagery are stimulated some impression may be gained by a 
comparison of the introspections on certain passages in which 
auditory imagery has an approximately even chance with the 
visual: e. g., Nos. 20, 23, 27. Investigation shows a decided 
preponderance of visual imagery over the auditory for the ma- 
jority of subjects. In no case did the auditory images surpass 
the visual in amount. This result was particularly striking for 
passage 23 (see Appendix, p. 141), since the attention was sup- 
posed to be centered here on the element of sound. 

The results for these three passages are fairly representative of 
the relationship which has appeared throughout these tests. 
Again and again where auditory imagery is suggested only the 
visual image of the sounding object appears. In certain cases 
the significance of a phrase is even changed to favor the visual 
rather than the auditory. Thus, both G. and T. report, inde- 
pendently of one another, that the “low-crying birds” of passage 
12 were thought of as “low-flying birds,” with appropriate visual 
imagery. G. also transformed the “drowsy tinklings” of No. 
20 into twinklings of star lights. 

In general, then, we may say, for the majority of our subjects, 
that, under the conditions of reading and listening, a greater sus- 
ceptibility is shown to the suggestion of accompanying visual 
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imagery than to that of accompanying sounds.’ - We cannot state 
with certainty the explanation of this, but in all probability sev- 
eral causes conspire together to produce the effect. It may be 
true, as Segal (96), Meumann (74) and others have said, that 
visual is the prevailing form of concrete imagery throughout the 
thinking of the majority of persons, because visual objects have 
a much greater practical significance for most of us than do 
sounds. It may also be due to the fact that, while we constantly 
experience visual objects which give no sound, we seldom ex- 
perience sounds without some sounding object which can be or 
has been seen. In the reading process, the fact that most of our 
subjects have a running accompaniment of auditory-vocal-motor 
verbal imagery may help to account for the deficiency in audi- 
tory concrete imagery, since one of these may inhibit the other. 
Another consideration seems pertinent, that sounds may get a 
fairly adequate representation through changes in the inflection in 
reading and through the onomatopoetic effect of many of the 
words—a representation which the visual entirely lacks. 


(c) IMAGERY IN RECALL. 


For the recall and reproduction of any passage there were sev- 
eral possibilities: (1) A purely verbal recall, which might be 
vis., aud., artic., or a combination of these in any proportions; 
(2) predominantly illustrative imagery of the various sorts; (3) 
a combination of verbal and illustrative. We may expect that 
variations may appear both as indications of individual differ- 
ences and as a result of differences in the character of the pas- 


"Kuhlmann (61) notes a similar point in comparing the process of mem- 
orizing sounds with that of memorizing visual objects. He says: “Any one 
who has had his attention called to the matter will have observed the very 
striking difference in the amount and nature of associated imagery when 
he is looking at things when they are silent and when he is listening to the 
sounds they make when he cannot see them. . . In the previous study 
on the memory of pictures of familiar objects there was never the slightest 
tendency to auditory imagery while memorizing a group of pictures, and 
auditory imagery entered only in a very few individual instances in the 
recall of pictures after long time intervals. . . . In the second part of 
this study visual imagery was never entirely absent in listening to the sounds 
for the first few times, nor in the recalls immediately after hearing them,” etc. 
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sages, possibly also with changes in the mode of presentation. 
In most cases the direction given the subject was simply to repro- 
duce the content of the passage without regard to the exact 
phraseology. In one case (No. 26) he was asked to learn the 
verse by heart if possible in three readings, and in another case 
he was to write a stanza of “The Star Spangled Banner” with 
which he was supposedly (!) familiar. 

We shall not go into the same amount of detail in reference to 
these results as we have in the preceding discussions, since we 
have indicated there the most striking of the individual peculiari- 
ties. The following points, however, seem worthy of note and 
may be indicated in schematic form, thus: 











TABLE I. 
I. Verbal Imagery as Reported in Recall. 
Imagery used. Subjects reporting it. 
Aud. (alone). T. (Very rare vis.), V. (One vis.) 
“ with voc.-mot. Ad. 
as “ vis. G (?) (Vis. seems more important. Not 


sure of aud.) 
P (?) (Not clear from introspection.) 
voc.-mot. and | f A. (Aud.-voc.-mot. predominating.) 


“ “ 





vis. C. (Vis. predom.) 
Hs. (All in marked degree. Lip-mot. very 
abundant.) 
Vocal-mot. (alone). H. (Occasional vis.) 
oT, a ae, S., Sun. 
Vis. (alone). None. (Possibly G.) 
“ (in one of the above 
combinations. ) A., C, G, P., -S, Sem. 





II. Illustrative imagery reported as aid. 


Some form reported by A., C., G., Hs., S., Sun. 
(d) INFERENCE FROM CONTENTS OF WORDS USED TO TYPE OF 
IMAGERY. 


Little need be said on this point here, since we have presented 
our evidence in the foregoing discussions of illustrative imagery 
in reading and in recall. If we accept the introspections of our 
subjects, we may assert that, as far as reading and reproduction 
of descriptive passages are concerned, we are by no means justi- 
fied in inferring from the use of a word of a given sensory 
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content that imagery belonging to that sensory field is present. 
The large number of passages reproduced with nothing but ver- 
bal imagery present, as well as the cases where the imagery least 
directly suggested is substituted for the imagery more obviously 
appealed to (Cf. discussion of vis. and aud. imagery above, p. 
43) are cases in point. 


(e€) CORRELATION BETWEEN SPEED OF READING AND TYPE OF 
IMAGERY. 


The statement is sometimes made that, other things being 
equal, “visualizers’ are more rapid readers than others, since 
they are not delayed by the auditory-vocal-motor accompaniment. 
Though uncertain as to how much might be involved in the 
“other things being equal,” we have thought it worth while to 
see whether any such correlation appeared with our subjects for 
the three rates described above (p. 25). The result has been a 
lack of correlation for any of the three rates and an indication 
that other factors are sufficient to obscure this tendency, pro- 
vided it exists.. One exception appears, however, in the case of 
Hs., who depends constantly on the accompaniment of lip move- 
ment. For all three forms he is decidedly the slowest, a fact 
which he himself attributes largely to the fact that he is so de- 
pendent upon this lip-motor accompaniment. H., on the other 
hand, who is also decidedly motor for reading, but not in so 
overt a form, is one of the more rapid readers. 


(2) With variations in arrangement of words and letters. 

As a whole these passages did not add much to our previous 
analysis of the imagery side of the reading consciousness, except 
by furnishing cases where the words themselves presented a 
problem to the subject and were therefore thrown into promi- 
nence. For all subjects it was true that the apprehersion of 
meaning was reduced in the effort to get the words into com- 
prehensible form, though the latter process presented more diffi- 


* As to other possible factors, see, for example, Dearborn’s discussion on 
the relation between rapidity of reading and the nature of the eye-movement 
habit, in “The Psychology of Reading” (35). 
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culties for some than for others. The difficulty or ease did not 
seem to be correlated with the kind of imagery used. 

In general we may say that this procedure tends to throw the 
auditory-vocal-motor combination into prominence and to sup- 
press the visual. In this respect it has just the reverse effect from 
the rapid reading, which tended to reduce the subject to depend- 
ence upon the visual impression with the elimination of other 
factors. This appears, too, in spite of the fact that there is a 
certain premium placed on visual imagery because the words 
look so queer that all the subjects express the desire to get them 
as they ought to look, to turn them around. In many cases this 
results in a muscular twist of the head or the whole body. Ina 
few cases it also stimulates a visual image of the word in its 
correct form. H. finds this to some extent (Sun. (?) also ina 
few cases). P. notes it for a few words; P. and T. report some 
tendency to invert individual letters, in order to make out what 
they are. H. attempted to do this but was unsuccessful (often 
to a degree very entertaining to the experimenter). G. used 
visual imagery of the letters, together with auditory and vocal- 
motor in first getting the word, which then came in auditory 
terms. All the rest—A., Ad., C., S., Sun. (?) and V.—report 
no visual verbal imagery during the reading. 

In the recall auditory-vocal-motor factors are present in about 
the same degree as in recall of normal passages. As to the visual 
images, Ad., H. and T. report none of any sort, and A. reports 
only visual of the page inverted. C., G., Hs., S. and Sun. report 
more or less visual of the words as they appeared for reading, 
and P. notes a certain amount of vague visual which does not 
seem to be any help to him. 


(3) Summary of results of reading tests. 

(1) All subjects report, for silent reading, the presence of 
some portion of the auditory-vocal-motot complex for at least a 
part of the reading: i. ¢., all subjects certainly can use this on 
occasion. Visual verbal is almost entirely lacking for this pro- 
cedure—possibly present for G. and S. Rapid reading produces 
in the majority of cases a reduction and slurring of the auditory- 
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vocal-motor, and in some cases a complete elimination of it. 
Variations in the arrangement of letters tend to emphasize this 
complex. 

(2) Visual verbal, which was noticeably absent in the above 
case, appears to some degree while listening, with three subjects— 
C., G. and Sun.—and, more abundantly, while reproducing con- 
tent of passage for A., C., G, Hs., P., S. and Sun. For the 
other subjects it is reported as so slight and uncertain as to be 
negligible. In the passages with varied arrangement visual 
imagery of the words was reported either for reading or recall 
by the following: C., G., Hs., P., S., Sun. To state it in a 
negative way, taking all these tests together the following sub- 
jects have failed to discover an appreciable amount of visual 
verbal imagery: Ad., H., T., V. 

(3) Some illustrative imagery appeared with all subjects. 
None reported a complete absence of visual, though there were | 
striking variations in amount, from S., C. and Hs., who got 
profuse, vivid and detailed imagery, often when it was only sug- 
gested by a metaphor, through A., Ad. and P., who tended to 
have slight, schematic and fleeting imagery, to H., T. and V., 
who got almost no visual and obtained what they did apparently 
chiefly as a result of the conditions artificially imposed to stimu- 
late it. For the subjects as a whole it seems true that there was 
a greater tendency to respond to a suggestion of visual imagery 
than to one for any other sensory field. V. represents the most 
striking variation from this tendency. 

(4) From (1), (2) and (3) it is clear that we cannot claim 
to have found genuinely one-sided subjects, even judging from 
this one set of tests and in spite of the fact that we have chosen 
the most “imageless” subjects available. The results also indi- 
cate a general confirmation of Meumann’s claim that the ma- 
jority of persons are auditory or auditory-vocal-motor for words, 
but predominantly visual in their non-verbal thinking. This con- 
firmation, however, is subject to the limitations already noted, 
arising from the fact that our material is not of a character to 
stimulate all fields equally. 


(5) Our results are negative with reference to the possibility 
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of inferring the form of imagery necessarily used from the con- 
tent of the words. We found that one could read and enjoy a 
highly descriptive passage without arousing any of the possible 
non-verbal imagery, and that one could reproduce such a passage 
quite accurately without dependence on such imagery. 

(6) No correlation appeared between rate of reading and the 
type of control used, except in the case of Hs., where the indica- 


tion was that overt lip-movements tend to retard the rate of 
reading. 


b. SPELLING. 


(1) Normal. 


In the spelling tests our problem is simplified as compared 
with that of the preceding tests, since we have here a case where 
the form of the word (visual, auditory or motor) is all that need 
be considered. We shall, therefore, have only the verbal imagery 
to discuss, including in this letter imagery as well as word 
imagery proper. 

The normal spelling was passed over very rapidly. Both oral 
and written spelling were observed, one list of five words and one 
of seven being given for each. The former consisted of poly- 
syllables chosen at haphazard, the latter of words chosen because 
of a similarity in sound of the first syllables, but a difference in 
spelling. It was thought that the latter might call out more 
visual imagery. The list for written spelling was the following: 
Scientific, psychology, sigh, sizable, schism, sister, sizzle. 

The chief difficulty noted in the introspection arose from the 
fact that there was a strong tendency for the process to run off 
as a hand-motor or vocal-motor automatism, or at least to ap- 
proximate this. Some difficulty in the spelling seemed necessary 
with many subjects to bring to consciousness any form of control. 
The main points of interest with regard to the imagery processes 
of the given subjects in normal spelling are indicated in brief in 
the following table. Where several forms are reported, but one 
is desctibed as more prominent, the latter is given in italics. 
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50 
Subj. Oral. 
a See. I. 
2. Vis. 2. 
Ad. 1., Aud. (word and let- 1. 
ters.) 
2.‘) Mot. in throat and 2. 
fingers. 2. 
C. 1. Vis., mot. (?). I. 
2. Vis., mot. 2 
G. 1. Vis., mot., aud. (slight). 1 
2. Vis., mot. 2. 
Hs. 1. Mot, aud. and vis. (lip- I 
motor). 
2. Mot., aud. and vis. (lip- 2. 
motor). 
H. 1. Voc.-mot. I. 
2. Voc.-mot. 2 
P I. Vis., aud.-voc.-mot. I 
2. Tendency to automatism. 2. 
S. I. Vis. I 
2. Vis. 2. 
Sun. 1. Vis., voc.-mot. I. 
2. Vis., voc.-mot. (of let- 2 
ters). 
T. 1. Voc.-mot., autom. I. 


2. 
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TABLE II. 
Introspection on Normal Spelling. — 


N_ 


Autom. almost entirely. 


V. (Omitted. ) 


\ 
* (1 and 2 indicate 1st and 2d lists.) 


\ 


Written. 

Aud. of word and of letters. Vis. oc- 
casional. 

Aud. and vis. Think latter more im- 
portant. 

Aud.-mot, (Slight vis. for “paral- 
lel.”) 

Aud.-mot. 

Vis. 

Vis. mot. (?). (Vis. more as 
wholes; do not show separate let- 
ters well.) 


. Vis., mot. 
. Vis, aud. for one. 


Vis. 


. Lip-mot., aud. and vis. 


Lip-mot., aud, and vis. 


Mot. (tongue and palate), hand au- 
tomatism. 


. Mot. (tongue and palate). 
. Hand automatism. 


Hand automatism. 


. Vis. (artic. and hand-mot. when in 


difficulty). 

Vis. (wrong start for some—vis., 
corrected visually). 

Vis., voc.-mot., autom. 


. Vis., hand-autom., 1 aud. (?). 


Aud. (of letters), voc.-mot. (?). 


. Aud. (of letters), especially prom 


inent in “sigh,” because of effort 
required to get rid of “Psy.” 


The table as a whole indicates that, for most subjects, there is 
not much difference in imagéry control between oral and written 
spelling. A. represents the most marked case of shift here, using 
aud. for written spelling but not at all for oral. As to form 
of control in general, we find that A., C., G., Hs., P., S. and Sun. 
make some use of vis., while Ad., H. and T. apparently never 
(One exception noted for Ad.) 


use it. 
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(2) Backwards. 

In order to study the spelling process under conditions such 
that the tendency to automatism would be lessened and the con- 
scious control brought into prominence, we introduced the per- 
. formance of spelling rather long words backwards. Little was 
heard of the dependence upon automatism in this series! Both 
oral and written spelling were tested, first with a preliminary 
list of ten words, then with a list of thirty, for which time records 
were kept by means of the stop-watch. The introspective ac- 
counts were valued for their own sake, but we were also on the 
lookout for any correlation which might exist between rate and 
accuracy of spelling, on the one hand, and type of imagery on the 
other. We shall discuss first the oral spelling, then the written, 
giving brief summaries of the introspections followed by the 
quantitative data. 

ORAL SPELLING. 
Introspection of Subjects. 


A. 

Mostly zis. imagery.—Helped out at times by mental pro- 

nouncing of letters or of syllables, and occasionally by aud. 
Ad. 

In general spells word forwards (aud.—voc.—mot.) to point 
which he needs. Some tendency to pronounce syllables. Slight 
mot. tendency in fingers. No vis. imagery, unless possibly in 
one case where hand-mot. tracing seemed to give it. 


G 
Vis. image of each word, but this gives rather general appear- 
ance of the word whole than separate letters. (Cf. report on 
normal spelling, p. 50.) To get these had to spell word for- 


wards (aud. aid and then go back. Slight tendency to pro- ,, 


aounce word to fix the vis. image. Vis. images seemed to improve 
toward last. C. says she can always spell word more easily 
when she has good vis. image. 


G. 

Vis., aud. and artic., with vis. apparently predominant. Had 
clear vis. image of word forwards, though not of whole word at 
once ordinarily. Assurance seemed to come with this, though it 
was often necessary to pronounce (aud.mot.) the word or syllable 
to get the vis. image. Pronouncing appeared whenever “got up 
a stump.” 
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Hs. 

Did by syllables, by spelling word forwards. Used vis., lip- 
mot. and aud. of words and syllables. Chiefly vis. of letters in 
syllable. Main dependence on vis. and lip-mot. Aud. imagery 
slight. Pronounces syllable when gets stuck. Said at end of 
series: Only when I get all kinds of imagery to support one an- 
other that am successful. Only when I get definite vis. image 
as basis that do it easily. Can do without this, but am then 
very slow and almost invariably go wrong. Vis. image seems 
to take an effort and when lazy I fail to make this. 


H. 

First spelled whole word (in mot. terms) and so got the last 
letter. Then spelled to next to last letter, etc. Later got some 
syllables without reversing. Can’t get vis. image at all. Occa- 
sionally helped by hand-motor. 


P. 

Had to repeat word and get aud. image. Often had to repeat 
again and divide into syllables. Then visualized on the window 
sill or on the power house, but letters kept disappearing. Usually 
had to pronounce whole word over again to tell what syllable I 
was working on. There was a little tendency to carry over 
normal forward-spelling habits, leading to difficulty. 


S. 
Predominantly vis. Vis. image of word, one syllable at a time, 
from which he read off backwards. Probably a certain amount 
of articulatory, but this not very noticeable. 


Sun. 

Whole process based on wis. image of word. When word was 
long it tended to disappear and I would have to pronounce it to 
bring it back. Found tendency to lose middle part entirely. The 
trouble is to hold the image fixed. Have to keep fixation as 
definitely as for actual vis. perception. There is always a black 
background. The letters are grey. As I pronounce each letter 
it fades away. As I get nearer the beginning both letters and 
background become brighter. 

T. 

Pronounced word as whole, then spelled in aud. and artic. 
terms. Tried to get letters by running back over sound of 
syllables. Where there was difficulty had to either spell out for- 
wards or pronounce the syllable. Can’t be sure whether I use 


vis. or just the sound of ‘ie syllable. Said at end, “Getting 


easier.” Just pronouncing seems to give it. Think there was a 
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little more vis. with the sound of the syllable, but never fail to 
pronounce. (Visualizing is in script. ) 


V 


Spelled forwards (aud-voc-mot.), then backwards by syllables. 
Pronounced syllables to get bearings. No visualizing. 


TABLE III, SPELLING BACKWARDS—ORAL. 








Word. 


Ad. 


C. 


G, 


Hs. 


H, 


P. 


5. 


Sun. 


py 


V. 





I, 


CON AurhlP & bp 


\o 


10. 
II. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


Complexity ... 


. Somnambulist. 
. Superstition .. 


Generosity .... 


. Contemporary. 


Requisite ..... 


. Municipal .... 


Ignominy ..... 
Fortuitous .... 
Acquaintance . 
Unexampled .. 
Symmetrical .. 
Reverberate .. 
Punctuation .. 
Suitable ...... 
Sociability .... 
Magistrate .... 
Fraction ...... 
Daughter ..... 
Technicality .. 
Irresolute .... 
Knowledge ... 


w 17.5 
r 35.0 
r 32.0 

W 25.4 
r 30.5 

wIl.4 
r 20.5 
r 19.3 

W 32.0 
r 26.0 
r 19.0 
r 21.0 
r 26.8 
r 20.6 

w 97 
r 22.0 

W 20.0 
r 20.5 
r12.8 
r 26.8 
r198 
r188 


w 7.4 
r 74.5 
r 28.8 
r 18.0 
r 18.0 
r 11.0 
r 13.5 
r &o 
r 12.6 
w I5.5 
r 20.0 
w 6.2 
? 22.7 
r 18.0 
r118 
r 98 
r 22. 

w 7.0 
r 8o 
r14.8 
r 11.7 
w 14.0 


r 10.0 
r 14.4 
r 18.2 
r 9.5 
w 18.4 
r 6.0 
r &1 
r 7.0 
r 14.0 
r 12.0 
r 20.6 
r 9.5 
w 7.0 
r 9.0 
r 88 
w 15.4 
r 10.0 
r 4.2 
r 7.0 
r 11.0 
r 7.4 
ri1r8 


w 17.6 
W 23.4 
r 32.8 
r 17.4 
r 32.0 
r 80 
r 31.7 
r 29.8 
r 23.2 
r 26.4 
r 21.0 
r 20.5 
r 30.7 
r 26.5 
r 10.4 
r 40.0 
r 17.0 
r15.8 
r 13.0 
r 64.2 
r 23.2 
w 15.6 





Ww 9.3 
r 29.0 
Ww 19.4 
r 16.0 
W 24.7 
w 12.8 
w 12.5 
r 15.7 
r 25.0 
r 31.0 
r 17.2 
r 22.8 
r 25.0 
Yr 25.7 
r 10.4 
W 47.0 
r 19.0 
r 9.6 
r 9.7 
T 33.7 
r 22.0 
r 23.4 


r 12.0 
r 23.6 
r 21.9 
r 31.4 
W 43.0 
rii.i 
r 13.3 
ri1i.2 
r 16.2 
w 28.2 
r 20.0 
r 16.7 
Tr 24.5 
w 12.9 
w 19.0 
r 22.1 
r15.2 
r 12.0 
r 11.0 
r18.2 
r 18.7 


W 24.5 


r 82 
wIl.7 
r 78 
r1Io.2 
r12.4 
r 5.4 
w 3.5 


w 44 
r 11.0|w 18.0 
w 10.2 
r 28.4 


r 74\W 93 


r 6.5 
W 31.4 
ri5.5 
r 10.0 
ri4.5 
r 25.8 
WwW 7.2 
r 78 


r15.8 
r 10.0 


r 22.5 
r 10.0 
r 11.0 
r 10.0 
r 9.7 
r 5.4 
r 6.4 
r 12.3 
r 12.7 


tr 77 


r12.5 
r 16.4 
r 20.6 
r17.3 
Ww 49.0 
r15.3 
w 8&9 
r1i.3 
w 148 
r 26.1 
r 21.0 
r 70.0 
ri7.5 
W 24.0 
Ww 9.2 
w 13.0 
r 13.2 
rii.s 
rii.7 
r 14.6 
r 20.0 
w 12.3 


r 16.5 
r17.5 
r 14.0 
w 12.0 
r 19.7 
ri5s.1 
r14.2 
r 9.0 
w 17.5 
r 33.0 
r 16.1 
w 87 
r 13.0 
wiI5.5 
r 10.4 
w 28.5 
r 32.7 
r1i.3 
r 10.1 
w 13.5 
r 20.5 
r 23.0 





Average time ..... 
Mean variation ... 
Total errors ...... 





22.6 


5-5 
6 








17.4 
7.6 
6 


10.9 


3-4 
3 








24.5 
8.5 


3 





20.9 
7.2 
6 





19.4 
5.9 
5 





14.7 
5.7 
4 








19.6 
8.5 
7 





16.9 
5.2 
6 








words used, in vertical column at left. 


Explanation of table: Symbols for subjects are given on the top horizontal line; list of 


In vertical column under each subject his results are 


given ; accuracy indicated by r (right) or w (wrong) ; time for each word, by numbers repre- 
senting seconds, Averages, totals, etc., are given at foot of table. 


Summary. From these reports as a whole it is evident that 
this test calls forth a wide range of conscious controls, both of 
imagery and of the sensori-motor sort. All the subjects report 
some dependence upon pronouncing the word, and most report 
some spelling forwards. A., G., S. and P. are the only ones who 
do not have to resort to this latter clumsy method to any great 
degree, and P. seems to substitute for it repeated pronouncing of 
the word and of particular syllables. 


All but four of the sub- 


jects—Ad., H., T. (?) and V—report some visual imagery as 
an important factor, and even T. is inclined to think that vis. is 





one 


ge tects, 
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present to a slight degree, especially toward the end of the series. 
C. and Hs. comment on the fact that they can do better when 
visual images are present in satisfactory form. 


Quantitative Results Compared with Above Data. 

Our early results in the preliminary tests indicated that those 
who were able to use visual imagery were more rapid than those 
who could not and had to trust to more round-about means. 
We, therefore, tried to test this suggested correlation further by 
using a list of thirty rather decidedly difficult words. Unfortu- 
nately, however, we counted without our subjects in constructing 
this list, and, when we came to use it, discovered that it contained 
words which certain of them professed to be unable to spell 
forwards. When all such challenged words were excluded from 
the list, twenty-two remained. Table III represents the results 
obtained with these, both as to accuracy and as to time. 

If we compare the accuracy of this spelling, as indicated by 
“Total Errors,’ we find the number of errors impartially dis- 
tributed among the various types of subjects. Evidently, we 
cannot look there for correlation. The matter of the rate of spell- 
ing is rather more promising. If we arrange our subjects in 
order of speed, as given in the average time, we have the follow- 
ing list, beginning with the most rapid: S., A., G., Sun., V., C., 
P., T., H., Ad., Hs. This is evidently not in exact order of 
visualizing tendency, since V. comes before C. and P., and Hs. 
comes at the end of the list. At the same time the first four indi- 
cate that their major dependence is on the visual, though other 
aids do enter in, while all the rest find accessory devices more 
essential. Thus, both C. and Hs., who do their best work with 
good visual images, are also exceedingly dependent upon spelling 
the word or certain syllables. P. does less spelling, but makes an 
exaggerated use of pronouncing. 

In general, we seem justified in saying that the results indicate 
that the rapidity of this form of spelling is favored by the ability 
to summon clear, vivid and stable visual images of the words 
without a very great need for accessory factors. A poor record, 
however, need not indicate an absence of visual verbal images, 
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though it may be due to that. It may also indicate that the 
visual image will not stand alone, but needs other factors of the 
same character as those used by non-visual subjects, or that the 
visual image is not of a suitable character for this operation: 1. e., 
it may be of a word-whole in which the letters do not stand out 
clearly (Cf., C.’s introspection), or it may constantly change 
form or disappear during the operation (Cf., P. and Sun.), etc. 

In other words, we cannot rely upon this as a purely objective 
test, since it would lead us into many errors of diagnosis. As a 
partially objective test, however, lending confirmation to the re- 
ports of the subjects, it would seem to be of greater value. 


WRITTEN SPELLING. 
Introspection of Subjects. 

For the majority of the subjects the imagery cues here were 
of the same type as in the preceding case (oral spelling). Where 
this was true we have not duplicated the reports. The following 
extracts, therefore, represent only the variations which appeared 
_ with the difference in procedure. 


Ad. 
Similar to preceding but easier. 


C. 

“IT come to depend more and more on spelling each syllable: 
(aud.-mot.) forward, and then doing it backward, partly from 
that, and partly from the vis. image accompanying forward 
spelling.” 


G. 

“Took one syllable at a time and spelled to self first. This. 
spelling gave vis. image of letters in reversed order. This vis. 
image was absolutely different from that in oral spelling, which 
was never reversed.” From this point reports sometimes vis. of 
words straight ahead and sometimes of them reversed, as well 
as considerable aud.-artic. imagery. Some words “were spelled 
without watching the paper, as I found the vis. impression of 
the syllable already written a distracting thing.”’ 


Hs. 
Like oral but easier. “Gain in ease seems to depend on 
greater facility in using both vis. and aud.-lip-mot.: 7. e., greater 








a ke a Lene 











ayy 
bk 
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ease in holding a group of letters during time for writing them, 
once they have been gotten by spelling the word.” 


?. 

“Similar to oral, but almost exclusive dependence on imaging 
separate Jetters, rather than syllables, as a unit on the paper (by 
spelling them in aud. terms) and copying down the letter. 
same aud. method was worked at times with entire absence 


S. 

“Read off letters in order from vis. image. Closed eyes in 
order better to attend to vis. image and wrote rather automatically 
“Several articulations of the word with 


of vis.” 


without looking.” 
emphasis on syllables being written.” 
Sun. 
“Great difficulty is to keep the vis. image fixed. The sight of 
the unusual appearance of the written part makes it almost impos- 
And then pronouncing the syllables 


sible to keep the image. 


The 


brings the letters in the wrong places, which makes the word 
look still worse.” 


Like oral but harder because word looked so queer. 


vt 
Similar to oral except that she says, “Results were better 
when I kept eyes off paper.” 


V 


TABLE IV. SPELLING BACKWARDS—WRITTEN 








Word. 


A. 


Ad. 


C. 


G. 


Hs. 


H. 


P. 


S. 


Sun. 





I, 
2. 


2. 


Sequestered .. 
Simplicity .... 
Assurance .... 


4. Heterogeneous 


I 


15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


Substitute .... 
Friendliness .. 
Equivalent .... 
Credibility .... 
Cylindrical ... 
Vivacious .... 


. Utterance ..... 


Temperament . 
Reverence .... 
Publicity ..... 
Witchcraft ... 
Tumultuous .. 
Manuscript ... 
Insatiable ..... 
Chivalrous .... 
Fictitious ..... 
Intersperse ... 
Promiscuous .. 


r 22.8 
r 19.8 
r 20.2 
r 20.4 
r 14.0 
r 22.4 
r 27.8 
r 22.0 
W 20.0 
r17.8 
W 22.0 
w 14.6 
r 14.0 
rir.8 
w II.0 
W 24.4 
r 21.0 
r 18.0 
r 21.0 
r17.8 
r 19.0 
r 17.0 


r 25.8 
r 17.4 
rii.s 
w 27.0 
r 21.0 
r 30.0 
r 15.0 
r 24.2 
r 24.2 
r 16.6 
r 10.3 
w 26.8 
ris.7 
r 15.5 
r15.8 
w 15.4 
r 19.0 
r 21.0 
r 13.6 
r178 
r15.3 
r 25.4 


r 21.4 
w 14.0 
r 10.0 
r 30.3 
r 14.0 
w 14.0 
r 14.0 
r128 
r 21.8 
r 13.4 
wiIi.s5 
r 21.0 
r 13.6 
r 12.5 
w 12.5 
r 9.3 
r 13.0 
w 13.0 
w 8&0o 
r 23.0 
w 15.6 
rii.s 


r 31.0 
r 24.3 
r 26.0 
r 26.6 
r 20.4 
w 16.7 
r17.8 
r 20.6 
r 20.0 
r 21.0 
r 15.8 
r 14.0 
r 14.8 
r15.8 
r 18.0 
r 15.0 
r15.8 
r 23.2 
r 13.2 
r 12.6 
r148 
r 13.5 


w 19.2 
I 27.4 
r 17.0 
r 32.4 
r 21.8 

w 15.8 
r 25.6 
r 32.0 
r 51.0 
r 18.6 
r 16.2 
r 22.2 
r 13.7 
r 188 
r 17.0 
r 27.2 
r 20.2 
r15.8 

Ww 27.0 
r 19.8 
r 22.6 

W 20.0 


r 47.0 
r 20.8 
r 19.8 
Ww 35.0 
r 25.0 
w 16.0 
Ww 25.0 
W 30.4 
w 206.7 
r 12.5 
r 18.2 
r 26.0 
r 17.0 
r 19.0 
w 15.0 
w 14.0 
r 15.0 
w 17.0 
r 24.0 
W 35.0 
Tr 20.0 
r 39.2 


r 24.2 
r 22.0 
r 25.8 
r 33.1 
r14.2 
r 16.5 
Ww 54.5 
r 21.1 
W 35.0 
r 10.5 
r 14.0 
r 22,0 
r 16.6 
r 13.3 
r 15.6 
r 31.4 
r 13.7 
W 25.0 
w 178 
r 17.5 
r21.0 


w 36.7 


r14I 
r 14.0 
r 80 
r 13.0 
r 10.5 
r 16.7 
r 87 
r 14.0 
wiIL.s 
r 10.8 
w 13.6 
r122 
rii.4 
r 8o 
r 16.2 
r 8&2 
r 9.1 
rii.2 
r 10.9 
rii.2 
r 16.0 
r 9.6 


r 28.4 
r 22.4 
r 38.4 
r 32.0 
w 17.0 
r 19.0 
r 22.4 
r 21.8 
r 22.0 
r 17.7 
r17.1 
r 13.6 
r 15.4 
r 16.3 
r 32.0 
W 35.0 
r 22.2 
r 22.0 
r17.7 
w 17.6 
W 21.0 
r19.8 


W 24.1 
w 25.8 
Ww 33.8 
r 39.3 
r 66.2 
r 22.5 
w 19.0 
I 24.7 
r 24.6 
r15.8 
W 21.0 
w 13.0 
r 15.0 
r 16.2 
r 19.0 
r 21.2 
r 25.0 
r 33.0 
r 12.9 
Ww 21.0 
r 16.0 
r 21.0 


r 21.2 
r 26.5 
r 22.0 
W 32.0 
r 20.0 
r 20.0 
ri17.7 
r 21.3 
r 15.0 
r15.2 
r 13.7 
r 13.9 
w 12.2 
r 14.0 
r 20.9 
f 21.5 
r 20.0 
r 26.1 
r 21.8 
r148 
r 25.4 
Ww 20.3 





Average time ..... 
Mean variation ... 
Total errors ...... 





19.3 
3-5 
5 





19.3 
48 
3 





15.0 
3.9 
7 





18.7 


41 
I 





22.8 
5.8 
4 





23.5 
68 


9 





22.8 
5.3 
5 





11.8 
2.2 


4 





22.3 


4.9 
2 





24.1 
7.2 





19.8 
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Summary. In general it is evident that this procedure is more 
difficult than the preceding, chiefly because the peculiar appear- 
ance is sufficiently disturbing to more than counteract any ad- 
vantage that might be expected from the sight of the letters 
already written. Ad. and Hs., however, find this method easier, 
Ad. saying that the practice in reading backwards seems to help. 
S. did not find this method more difficult, but from the start he 
closed his eyes while writing, thus eliminating the factor of the 
strange appearance. G., Sun. and T. developed this method—of 
writing with eyes closed—for themselves and found it an ad- 
vantage. | 

As to the kinds of imagery used, the subjects iine up just as 
before, all reporting some spelling and pronouncing, and all but 
Ad., H., T. (?) and V. reporting some visual verbal, though 
certain differences in technique appear in connection with these 
images. 

Quantitative Results. 


As in the list for oral spelling, our thirty words simmered 
down to twenty-two, owing to the orthographic limitations of our 
subjects. Table IV represents the results, as to accuracy and 
rate, obtained from these. 

As in the case of the preceding results, accuracy in this form 
of spelling does not seem to be a function of any particular 
form of imagery, nor of the rate of spelling. Nor do we find 
here any convincing correlation between rate of spelling and the 
use of visual imagery, although the one subject who most 
obviously leads the procession is apparently the one who makes 
most satisfactory use of visual imagery. The lack of such a 
correlation can hardly surprise us here when we note the large 
number of other factors which enter in to obscure this issue. 
(Note especially the desperate tone of Sun.’s introspection. ) 


C. PRONOUNCING. 
(1) Letters Given in Normal Order. 

A short series, consisting of five words, polysyllables familiar 
to the subjects, was given to the subject orally, letter by letter. 
On completion of-the spelling the subject was to give the word. 
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The task was thus simple enough to constitute no real problem, 
but it did furnish another opportunity of observing the imagery 
form in which the word might appear to the various subjects. 
We called for introspection, both on the appearance of the letters 
as they were heard, and on the form taken by the word as it was 
recognized. The tendency to automatism: 7. e., to an immediate 
vocal response—was somewhat inhibited by the fact that the sub- 
ject usually recognized the word before the spelling was finished 
and had to wait for the completion of this. Often an incorrect 
word was taken tentatively (e. g., for “hypothesis,” “hypotenuse,” 
“hypocrite,” etc., might appear), and then rejected as the spell- 
ing progressed, which gave us a chance to observe the form of 
verbal imagery. 
The following table gives the introspective observations: 


TABLE V. 

Subj. Introspection. 

A. Vis. (letters), aud. (word). Letters visualized as far apart. 

Ad. Aud.-voc.-mot. 

C. Vis. Word flashes up: Many tentative guesses. 

G. Vis. (letters and word), mot. (word). Letters at first far apart. 
Move together when word is pronounced. 

Hs. Lip-mot. 

H. Mot. (indistinct vis. for one (?)). 

P, Vis. (some letters), aud. (word). 

>. Vis. (letters and word), mot. (word)—after vis. verbal. 

Sun. Vis. (letters and word), mot. (syllable and word). Letters ap- 
peared far apart, but moved together when pronounced. 

i: Mot. (letters and word), vis. for one (?). , 

V. (Omitted. ) 


Various methods are evident from the above table. Some form 
of auditory or motor appears in every case but one (C.). In 
several cases visual images of the individual letters appear as they 
are given, followed by either visual or auditory or vocal-motor 
of the word, or a combination of all these. A., C., G, P., S., 
Sun. and T. (?) report such visual of certain letters; C., G., H. 
(?), S. and Sun. report more or less visual verbal; Ad., Hs., H. 
(?) and T. (?) report no visual of either sort. Three subjects 
(A., G. and Sun.) note a tendency to visualize the letters as 
widely separated, due apparently to the fact that they are pro- 
nounced slowly. With G. and Sun. they seemed to move together 
as the word was pronounced. 
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(2) Letters Given in Reversed Order. 


As in the case of the spelling, it was found that a variation 
sufficient to introduce a real problem into the task of recogniz- 
ing the word greatly increased the dependence upon conscious 
controls of the imagery sort and lessened the tendency toward 
automatism. Spelling the word backwards, orally, for the sub- 
ject to pronounce proved an effective device from this point of 
view. After a short preliminary set, two series of thirty words 
each were given: (1) Where the letters were given one per 
second; (2) where they were given two per second. The tech- 
nique was as follows: The experimenter started the stop-watch 
as she began the word and regulated the rate of spelling by ob- 
servation of the watch (with the aid, also, of the habit acquired 
by preliminary practice). After completion of the spelling the 
watch was allowed to run until the word was pronounced by 
the subject. The time between the speaking of the last letter by 
the experimenter and the pronouncing of the word by the subject 
was recorded and kept for comparison with the introspective data. 
If the word was not recognized on the first spelling it was re- 
peated as many times as necessary. 

SUMMARY OF INTROSPECTIVE INDICATIONS.® The records show 
a dependence upon a wide range of imagery cues, varying both 


with the subjects and with the rate of giving the letters. All sub-. 


jects report, as usual, when in difficulty with a word, some form 
of the auditory-vocal-motor combination. The following sub- 
jects mention the use of visual imagery in greater or less degree: 
For 1, A., C., G, Hs., P., S., Sun.; for 2, A. (slight amount), 
C., S., G., Hs., P. and Sun. (The last four report it as less than 
for rate 1.) Ad., H., T. and V. report no visual. 

Other differences, apparently as important as those in imagery 
type, appear in the technique of the different subjects. Thus, 
the difference in control over visual images shown by S. and C. 
is marked, the former arranging his so satisfactorily and system- 
atically that he sometimes had the word even before the experi- 


*For more detailed statements taken from the introspections see Ap- 
pendix 155. 
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menter had finished reading the letters, while the latter com- 
plained constantly of the fact that the letters were in a confused 
mass before her. For the subjects who made little or no use of 
visual imagery, equally significant differences in technique are evi- 
dent, if we compare H. and P., on one hand, with T., on the 
other. The desperate attempts of the former two to acquire a 
satisfactory method, and the confusion resulting from the attempt 
to retain more than they were able were sharply contrasted with 
the simple method of the latter of attending merely to the first 
and last parts of the word and guessing the rest from these. 
V. is distinguished from most of the others by the degree of 
stability of the original series in auditory-motor terms, as shown 
by the fact that she can return to this again and again, in spite of 
her various attempts to manipulate the letters in other ways. 
From the standpoint of finally winning out on her words she 
would seem to have an advantage in her technique over such a 
subject as C., though we might expect the latter to be more rapid 
than the former for the words which she gets. 

Another point worthy of note is the sharp change in technique 
reported by most subjects for the different rates of presentation. 
All but S. found the faster rate much harder, and most reported 
a different mode of approach to the problem. In general, the 
amount of visual imagery seemed to be diminished, and with this 
change the efficiency of the performance decreased. 

RELATION BETWEEN QUANTITATIVE RESULTS AND INTRO- 
SPECTIONS. We have attempted to discover whether any correla- 
tion exists between use of visual imagery and excellence in these 
tests, from two points of view: both with regard to the number 
of words which the subject was able to get on one spelling and 
with regard to the promptness with which he was able to say the 
word. The calculation of the latter factor was complicated by 
the number of failures to get the word on one spelling and the 
fact that these fell on so many different words for the djfferent 
subjects. Thus, out of our list of thirty words, in 1 there were 
only six which all the subjects recognized on one spelling, while 
for 2 there was only one. The questior arises, therefore, whether 
there is anything which can be taken as a significant average. 
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There is certainly nothing which can be considered as of very 
high statistical value under these conditions. We have, however, 
calculated two sets of averages which seemed suggestive. The 
first of these are the averages for each subject of the time records 
for all the words which he was able to pronounce with one spell- 
ing: For the second we have taken as a basis for calculation 
the smallest number of words that any subject got with one spell- 
ing, and have averaged that same number of cases for every 


subject, taking always the lowest time records on his list. These 
calculations appear in Table VI. 


TABLE VI. 
RATE I. 
(1) No. of Words Pronounced After 1, 2 or 3 Spellings. 

No. of . 

Spellings. ae: we ee ee SS. oe EC. 
S  ededewshedeces a fw Ss. 2 aS. SS. eS we 
 Senttusedewedé 3 I 3 I 4 8 10 3 2 5 4 
3 Or more...... I o 2 Oo 2 2 3 Oo I re) I 


List of subjects according to number of words pronounced with 1 spelling: 
Ad. and G., S. and Sun., A., T. and V., C. (?), Hs., H., P. 


(2) Average Length of Interval Before Pronouncing. 
(a) Averages for All Words Pronounced by Each Subject with 1 Spelling: 


Subject ........ a ee: Ge Se ee: es oe. eee 8 


Time in sec..... 28 30 18 14 48 38 132 13 22 «25 «29 
List of subjects in order of rapidity: S., G, C., Sun, T., A, Ad, H., 
ias., P.,. V. 


(b) Averages for Lowest 17 Records in Each List. 
Subject: ......0 ns ae oe So ae oe ee ee. BOY. 


Time in sec..... af 23 19 a6: a2 33 199 @) 14 13 45 


List of subjects in order of rapidity: G, A. S. C, Ad, T., Sun, Hs., 
Bia Va Be 


RATE II. 
* (1) Number of Words Pronounced After 1, 2 or 3 Spellings. 
No. of 
Spellings. A ee GG Be Se: ae 
S Leckes ee skis a ee Se oe oe ee oe ee a 
ret ae, PO 4 5 8 =: 35 6 9 8 5 
3 or more....... I 4 5 oO 6 5 I oO 4 3 I 


List of subjects according to number of words pronounced with 1 spelling: 
G., A., S. and V., Ad., T., C. and H. and Sun., Hs., P. 


2One word omitted. 
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(2) Average Length of Interval Before Pronouncing. 
(a) Averages for All Words Pronounced by Each Subject with 1 Spelling. 
See Tee A. A@ Sa M- 2  e  o e. Ree 
Time in sec..... 40 65 7.1 28 87 107 188 27 41 3.9 285 


List of subjects in order of rapidity: S., G., T., A. Sun, Ad, C., Hs., 
a hee Vs 


(b) Averages for the 12 Lowest Records in Each List. 
EL  kcaapas A. AS Se A: 2 oe OR Oe oe 
Time in sec..... 15 24 44 14 54 77 18 18 20 23 149 
List of subjects in order of rapidity: G, A., S., Sun., T., Ad. C., Hs., 
hig Wn 

It is evident by inspection of the above data that they do not 
furnish a short and easy road toward the interpretation of the 
imagery used. To attempt to make a diagnosis on the basis 
of the quantitative material alone would involve us in endless 
difficulties, if we test the accuracy of such a diagnosis by a com- 
parison with the introspection. Yet in spite of this lack of abso- 
lute objective significance, the results show an interesting con- 
nection with the introspective accounts, which should not be over- 
looked. We may bring out this point by reference to the above 
results. 

If we arrange the subjects according to the excellence as indi- 
cated by the number of words pronounced with one spelling, we 
have the following order: 

1.—Ad. and G., S. and Sun., A., T. and V., C., Hs., H., P. 

2.—G., A., S. and V., Ad., T., C. and H. and Sun., Hs., P. 

If we make a division here at the end of the first five, in 1 
four of the first five use visual images to a marked degree, while 
three of the last six use no visual and the other three report 
difficulty in controlling what they have. Yet the dividing line 
certainly cannot be thought a sharp one when we note that the 
difference between A. and the next lower is only that of one word. 
In 2, of the first five, three are strongly visual but two are non- 
visual, while of the lower six, four use some visual and only 
two do not. Here there is a greater lack of correlation. It seems 
to be true that, whatever may be the influence of a particular 
sort of imagery, the effect of clumsiness of technique may serve 
to obscure this. From this point of view it is interesting to note 
that P. is at the end of the list by a good margin in both cases. 
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A comparison of the rates seems to give somewhat more corre- 
lation. The following gives the order of the subjects for each 
rate and for each method of calculating the average. 


I. (a)—S., G., C., Sun., T., A., Ad., H., Hs., P., V. 
(b)—G., A., S., C., Ad., T., Sun., Hs., H., V., P. 
2. (a)—S., G); T., A: Sem, Ad, C.. Be. H.. P.. YY. 
(b)—G., A., S., Sun., T., Ad., C., Hs., H., V., P. 


The most obvious fact about these lists is that the four lowest 
are constant throughout. Two of these—H. and V.—report no 
visual, while the other two are unable to rely upon this form 
predominantly. (Still one of the latter—Hs.—appears as a 
good visualizer in most of our tests.) On the other hand, the 
first four, with one exception—T. in list 2 (a)—all report con- 
siderable use of visual imagery. The intermediate three repre- 
sent certain anomalous cases. 

In general, then, we may say that the quantitative expression of 
these results has confirmatory value to the extent that a very 
high degree of excellence would lead us to look sharply, and 
expectantly, for the presence of good visual imagery, while a low 
degree would prepare us for its absence. Indeed, a failure to find 
this would lead us to look for some “good excuse”’ in the subject’s 
introspection; such, for example, as that furnished by T. in her 
account of skillful guessing which seems like a fairly good sub- 
stitute for the visual image, or by P. in his description of the 
inadequacy of the visual image and his need of other aids, and by 
Hs. in his emphasis upon the primary significance of the aud.- 
lip-motor factors. 


d. MEMORY TESTS. 


None of the tests under this heading are “memory tests” in 
the sense that they are designed as, primarily, investigations of 
memory, but rather because they are attempts to study imagery 
by means of an appeal to memory. Like the tests in reading, 
these present a much more heterogeneous assemblage of ma- 
terials than do those of spelling and pronouncing. In the first 
place we have varied our materials considerably, so that we might 
appeal, as far as the stimulus was concerned, to the various sen- 
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sory fields, and, in the second place, when material of one sort 
was presented perceptually there was always the possibility of an 
ideational translation into some other form. Thus, we have to be 
on the lookout, both for the memory image proper—e. g., a 
visual image for a color, a kinesthetic image for a movement, 
etc.—and for various possible representative images—e. g., verbal 
for any sort of material, visual for a movement, etc. Thus, we 
have the same sort of complexity of report required as in the case 
of the reading of descriptive passages. A large share of our tests 
were planned to appeal directly to verbal imagery of some sort, 
if we include in this imagery for letters and for numbers. In 
addition to these we attempted te appeal to the non-verbal 
imagery through (1) series of disconnected colors and forms, 
(2) pictures, both colored and uncolored, and (3) drawing. 
(This covers simply what we have termed the preliminary tests. 
Others were added later). In all these cases we were first inter- 
ested in securing introspective data as to the imagery used by 
the various subjects under the different conditions imposed in 
these experiments, but, in the second place, we have watched for 
any correlations between the objective results and the above data. 


(1) Letters and Numbers—Given in no Special Arrangement. 

Both oral and visual presentation were used. In the former | 
the letters were read to the subject, as unrhythmically as possible, 
at a rate of about two letters in three seconds. In the latter the 
letters (in typewritten form) were exposed to the subject through | 
a slit and he was directed to read them once. Neither procedure, 
evidently, is strictly accurate and we have, accordingly, not at- 
tempted a comparison of the objective results. In the case of 
visual exposure especially there was a wide difference between 
the subjects in the time that they took for their “one reading.” 
In both cases the subject was to write the terms which he re- 
membered, and give his introspection on the process of learning 
and of reproducing. 

For each kind of presentation two series were used—one of six 
terms and one of nine. Each series had four groups, each con- 
sisting of three groups of letters. The first of these groups con- 





EXPERIMENTAL SECTION 65 


sisted of sets of consonants, so arranged as to avoid, as far as the 
experimenter could judge, common associative connections. The 
second consisted simply of numbers. The third and fourth were 
letters again, but with vowels included. In the third these were 
arranged so as to give a simple combination of nonsense syllables, 
but nothing was said to the subject of this fact. They were given 
to him as another group of letters, in the attempt to see whether 
he would notice the possible syllable grouping and whether this 
would alter his method of learning; as, for example, by the intro- 
duction of the pronunciation of the syllables. In the fourth the 
letters were so arranged that the pronunciation would be more 
difficult and would give a less satisfactory cue to the individual 
letters.*° 

Table VII indicates in brief the imagery reported by the vari- 
ous subjects. The usual abbreviations are employed and the 
forms which were most prominent are italicised. Where the sub- 
ject indicated that the pronouncing of a syllable entered in, we 
have represented this thus—(syl.). 


—_ on spin, 


Se —— « é " of & < » : 
A CL CT ELLEN LLL LLL LA LALLA EA NL LALA AD AA enemas 


lag sal 











TABLE VII. 
Reports of Subjects. 
Test. A. Ad. G 
6-letter Oral. Written. Or. and Written. Oral. Written. 
Aud.-voc. Aud.-voc., vis. ? Aud.-voc. Aud.-mot. Aud.-mot., vis. 
oe so & pais oe wale « 
g-letter pare 
Age-ves., vis. = [Agd-ege.. o. ae > Miapete= ae cae 
oe Whee ae le ae a oe Oo eee 




















* Pron’d one good syl. instead of whole thing. 


* The following are groups 3 and 4, as given visually: 


6-Letter Series. 9-Letter Series. 

3 4 3 4 
nadwom owckie latzebwyr dutczyrhk 
larbos tezohl terganfor ghasczteg 
tylfis yetsch kivmolrut tschyjhni 

The groups given orally were: 
qervak cklagh zagrenhut pschitzyl 
romlin szkohn lemjibroy sawljuyck 


walset jsardt tokwyslat hrdlahzka 
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G. Hs. H. 
6-letter Oral. Written. Oral. Written. Oral. Written. 
) Aud. _ Aud.-mot., vis. | Aud.-Lip-mot. Lip-mot., vis. Art. (aud.) |Art. (vis.) 
u a vis.* it) «é 66 46 66 oe 
3 4 « oe 66 “OS “sc s “ “ . 
633 6é e it) ee wcsyl.) 46 ee Cri + (syl.) é aud, 66 (syl.) Omitted. 
9-letter 
(1 cs 4 « «6 e ?) ee oe a oe ae itl Art. aud. Art. 
fe Heyy Mey Gey) — (syl.) ee “ (aud.?) 
3 syl. syl. syl. R 
4 os « “ oa“ | 0648 y; “ 4“ “ ( “ hard) “oe « (omitted) (syl.) 
* Aud. for one part, * Syllable distracted atten- 
and vis. for another. tion. 
ff S. Sun. 
6-letter Oral. Written. Oral. Written. Oral. Written, 
f: Aud. Aud.-art. (vis.) |Vis., art. Vis., art. Vis.-art. Vis., art. 
3) ate sect ia Vis., art. Vis., art. svcd rie "ee 
3) ° Gays. (syl.) Vis., art. (syl.) Art. (syl.) “ (*) (syl.) «ben 
4 a «sé €é vis. ce 6é 46 Vis., art. ee «ee oe (**) 
9-letter 
(1 va * (art.) Art. Art., vis.? Vis. (aud. ?) _— 
- : fart.) «é ae ( , ) ~. vis 4é sé “e art. 6.0} ( : ) ae Z ( ' ) 
3 s ‘ é sy ql rt., Vis “sé 6 “e sé é s $ 66 ‘ & 
(4 «e a3 «é <+ 46 6¢ Art., vis. e iti y ae a¢@ sy 
§ Vis. images too profuse to 
* Made syl. of part only.—Cf. C. be depended on. 
_ V. 
6-letter Oral. Written. Oral. Written, 
: Aud.-voc. Aud.-voc. Aud. (1 vis.) Aud.-voc. 
3 = Ges.) “ (vis.?) (syl.) * (hand-mot.) <a ats (syl.) (vis.) 
4 66 ee ee 64 da ee -voc. “ 66 4 46 
g-letter 
(1 «sé ee «6 ae ae “ 
2 “ e “ Ty “ “ 
R s e (syl.) ry “ « . 4“ -voc. id «¢ “ 
4 ‘4 “ “ Ty “ “ ‘é “ 
Summary. By this table we see that all subjects reported some 


form of aud., voc.-mot. or aud.-voc.-mot. imagery. Ad., H., T. 
and V. reported no vis. with this (except for occasional, sporadic 
cases mentioned by the last three). P. used no vis. with the oral 
procedure and only a very slight amount with the visual exposure. 
In general, there seems to be a greater tendency to introduce vis. 
for the visual mode of presentation—that is, in the process of 


recall. 


See, for example, A., C., Hs., as well as P., H. and T., 


who never observed it with the other procedure. Similarly, P., T. 
and V. noted a considerable tendency to hear the letters in the 
experimenter’s voice, with the oral procedure, but not with the 


other. 
aud. imagery. 


H., S. and Sun. report an entire or almost entire lack of 
All the subjects but S. found a tendency to get 


the letters as syllables in some of the cases where this was 
possible, although for the fourth group several commented on 
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the difficulty of pronouncing, or fell back more on vis. imagery. 
Three of the subjects—C., S. and Sun.—commented on the fact 
that, in certain cases at least, their feeling of assurance came only 
with the artic. formulation, that they did not feel that they could 
rely on the vis. In some cases, however, C. felt that the vis. 
would be sufficient if she lost the other. Sun. showed a growing 
tendency to attribute importance to the artic. factor. In the early 
part of the series she said: “The pronouncing seemed to have no 
value in remembering the form, perhaps gave conviction that 
written form was correct,’ while toward the end she said: “The 
artic. image gives the cue for the reinstatement of the vis. image. 
The artic. image may be very slight, but if it is not present, there 
is simply a blank. In trying to remember, in order to fixate the 
vis. image I begin to pronounce as soon as I see the figures or 
letters.” Another indication that the articulation was quite 
readily stimulated came in connection with one of the sets of 
difficult combinations of letters, where she said: “Disgusted with 
form of image. Letters do not look right thus combined. Motor 
sensation of gritting teeth at last group (rdt.). Vis. image stood 
out very distinctly, but some pronouncing attempted—very 
slight.” 

In general this test has seemed well worth while for the diag- 
nosis of differences in imagery normally used in attacking such 
a problem as we offered here. It has seemed especially satis- 
factory in calling to the attention of the subject the degree to 
which the auditory-vocal-motor complex is used. We should not 
be willing, however, to rely on it as the sole indication of the 
capacity of the subject to used visual imagery, since we seem to 
have in this test one which has a greater stimulating power for 
other forms than for the visual. Thus, the use made of visual 
imagery by even A., C., S. and G. is relatively much less than in 
the tests already reported on spelling backwards and pronouncing 
from words spelled backwards. It is here given a secondary posi- 
tion much more frequently. A search of these tables for a real 
“visualizer” would yield most unsatisfactory results, if we mean 
by that one who uses no other form. 
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(2) Materials Given Visually in Spatial Forms.’ (Binet’s letter 
squares. ) 

A card was shown, divided into nine spaces—1 in. x 1%4 in.— 
each space containing one letter, number or other term. For 
the first series the subject was allowed to read them through 
twice at a natural rate, while for the second he was given a 
fixed time, constant for all the subjects. In each case he was 
to reproduce the terms on a blank card divided into similar 
spaces. For the first series, nine cards were used, as follows: 
1, Letters; 2, Numbers; 3, Punctuation marks and other sym- 
bols; 4, Combination of 1, 2 and 3; 5, Monosyllabic words 
(nouns) ; 6, Monosyllabic words (verbs) ; 7, Geometrical figures 
(circle, triangle, etc.); 8 and 9, Colored papers. In 7, the 
reproduction consisted in a rough drawing of the figure; in 8, 
the subject was given strips of the same colors to arrange in 
the order given, while in 9 he was simply to write the names 
of the colors. 

Series IT consisted of seven cards as follows: 1 and 2, Letters; 
3, Monosyllabic words; 4, Circles crossed by lines in various 
arrangements; 5, Flags of various sorts; 6, Colored geometrical 
forms; 7, Flags marked with colors—only four colors used (red, 
blue, yellow and black), but these repeated in different forms 
on the different flags. 

As usual we were first interested in seeing what differences 
appeared with the different subjects, as described in their intro- 
spections. We also attempted to discover whether any correla- 
tion existed between the accuracy of the results with the various 
kinds of materials and the nature of the imagery used, sufficient 
to justify us in using these as objective tests. It was for the 
latter reason that we used the two methods of procedure, in 
the one case securing equality of number of readings and, in 
the other, equality in time for reading. The results proved, 
however, so completely lacking in parallelism with the intro- 
spections that we have not attempted to present the objective 
data. We shall, therefore, use this test simply for its intro- 
spective value. , 

Table VIII presents the introspective data obtained from this 





test. 


For convenience of comparison we have broken into our 
division into series (I and II), in order to put together the 
observations on letters, on words and on “concrete” materials. 


EXPERIMENTAL SECTION 





69 


wens aterm bene. 8 






























































TABLE VIII. 
Introspective Observations of Subjects. 
Test. A. Ad. c, eG. ‘ 
I. 1 and 2. |Aud.-voc. Aud.-voc. Aud.-voc., vis. Vis. (aud.-voc.), assoc. i 
II. 1 and 2. “ “ “ “ “ “ “ “ 4“ “ “ 
it 5 and 6. Aud.-voc., vis. “ “ (assoc.)  « e a (aud. ?) eo 
i 3- e «6 oe a oe oe oe sé 
I. 3 and 4. |Vis., voc. oe = gga Aud.-voc., vis. “ (aud. and mot.)“ 
mo 
I. 7. Vis. et oe Aud.-voc., vis. Vis., aud.-mot. 
II. 4- = 7 = Vis. (aud.) ? “s ‘“ “6 
Il. 5 ** (assoc. ) “ “ (eye-mot.) a Vis., “ a o 
I. 8. Vis., aud.-voc. Ea Aud.-voc., vis. Vis., aud.-voc. 
I. 9. Vis., aud.-voc. ln eo @ “ “  « 
II. 6. *“* (aud.-voc.) Re Vis. (aud.) Vis. 
II. 7. (Tt) cr} ae ee ae ( “ oe ?) ee oe se 
Hs. H. P. S. 
I. 1 and 2. |Lip.-mot., vis. Artic. (aud.?) Aud.-voc. (assoc.)|Vis., artic. Vis. very 
II. 1 and 2. |Aud.-lip.-mot., vis. = (rhythm) Aud., vis. ™ is. profuse, but 
I. 5 and 6. |Lip.-mot., vis. - (rhythm) Aud. a ° main depend- 
II. 3. Aud. “ “ ™ (vis. ) Aud., vis. ” - ence for accu- 
I. 3 and 4. | Vis., lip.-mot. Artic. (1 vis.) Aud., vis. racy on artic. 
aa Vis. “ (hand-mot., vis.))| Vis. Vis. (artic. ?) 
14 [Pi Chandon) | ee  Gass0e:) 
I. 3 Vis., lip.-mot. a a Aud., vis. “ artic. 
1 9. oe é (assoc. ) oe ee 46 sé itd 
II. 6. Vis., aud.-lip.-mot. = Vis. altho 
Il 7. ” + er * “ “ (hand-mot.) |Vis., aud. x 
Sun. » A V. 
I. 1 and 2. | Artic., vis. Aud.-artic. Aud.-voc.-mot. 
Il. 1 and 2. = *“* (made syls.) << ™ (esseoc.) - hd og 
I. 5 and 6. ty ee (rhythm oe itl “sé ee oe 
Il. 3. ae Lt) ey iti «e ee oe 6 
1. 3 and 4 05 es (assoc. «e ee = “ e 66 ; 
x 7. Vis. (artic. ) Vis. (aud.-artic. ) pe ra . (vis. ) 
+ 4 
II. ;- oe é oe ee oe «6 
| ee “ artic. “ artic. sero tear Mee 
L 9. ct] ity Artic., vis. ee sé it) (ti 
Il. 6and7.|;°% “ Vis., aud.-artic. “ i Pe 
Summary. The reports on the letter, number and word 


groups may be passed without comment, since they represent 
about the same variations as were indicated in the preceding 
series. In the groups of symbel§, forms, colors and combina- 
tions of forms and colors, however, we have distinctly new 
Here we must note first that these may be learned 
either by a memory image, which must be visual, or by a name, 
a verbal image, which might be of any sort, but which as a fact 
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seems to belong to some part of the auditory-vocal-motor com 
plex always—or even by eye- or hand-motor processes. For these 
materials, therefore, where we have indicated “visual,” it signi- 
fies a visual memory image—a “concrete,” non-verbal image— 
but where we have indicated “auditory” or “lip-motor,” etc., it 
always means some form of verbal imagery. In these tests as 
a whole we find a considerable tendency for visual memory 
images to appear, at least in a vague form. In fact, Ad. is the 
only subject who fails entirely to report it, though H. and V. 
report very little and very unsatisfactory visual imagery. P. 
reports a fair amount of it but describes it as indefinite and 
lacking in detail. S. has an abundance of visual imagery, per- 
haps more than any of the other subjects, but finds this very 
profusion a disadvantage, since any number of additional terms 
may appear in the given space, and he then needs the articulatory 
to decide which belongs there. In general, A., G., Hs., S. and 
Sun. seem to use the most visual imagery here, C., P. and T. 
use a fair amount, while Ad., H. and V. use a minimum or 
none at ail. : 

We should note, before leaving these tests, that we have not 
said, by any means. all that is important with reference to mem- 
orizing when we have described the imagery used. Another 
highly significant factor is the development and use of associa- 
tions. The majority of the subjects notice these and use them 
to advantage when they are present in an obvious way, but the 
subject who made by far the best record for the series—G.— 
was noteworthy for the quickness and ease with which she 
manipulated her materials to adapt them to some such associative 
connection, often one of a very dramatic character. 

(3) Letters Given Visually and Reproduced in a Different Order. 
(See description, p. 26.) 

As indicated in the above description, these tests were given 
primarily to see whether we could find in them satisfactory 
objective tests, as many writers would lead us to expect. The 
two methods of presentation were used in order to lessen the 
differences which might arise between the slow and the rapid 
readers. The method of indicating the order in which the series 
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was to be written was chosen in order that no verbal distraction 
might be introduced between the reading and the writing of 
the letters. Introspection was taken in every case, since it is 
only by comparison with this that we can evaluate the tests as 
objective or not. We have looked for a correlation both in she 
rapidity and in the accuracy of the reproduction, since i we 
that a “visualizer” might have the advantage in both these 
respects. Only six subjects were used, including three whom 
we had found in other tests to be ready visualizers—C., Hs. and 
S., and three who were relatively lacking in&his capacity—H., 
P. and T. (H. was omitted in Series II.) This would not be, 
evidently, a sufficiently large number of subjects to demon- 
strate in a positive way the objective value of these tests, but a 
lack of correlation with these subjects serves to cast doubt on 
the possibility of using this test where it cannot be checked up 
by introspection. 

On the following pages we present the data which we have 
gathered here. The summary of the introspections furnishes one 
set of facts which must be known for such a correlation. It is 
evident from this at once that we have no subject who depends, 
for this performance, to any exclusive degree on visual imagery, 
although we have three of the most visual subjects that we have 
been able to secure. Moreover, we have no subject who has 
such satisfactory and complete visual imagery that he can see 
the whole set of letters at once and simply read them off back- 
wards. For all of our subjects the visual imagery seemed to be 
the same sort of serial thing as the auditory and the articulatory. 
That persons exist who have visual imagery which they can use 
in the other way, we have no reason to doubt, but we seem 
justified in asserting that many persons who deserve the title 
of “good visualizers’” have not such a control over their visual 
images. In so far as this is true the advantage claimed for the 
visualizer in this test would apparently dwindle in its importance. 

Another factor which would seem to obscure the effects of the 
particular sort of imagery used is the utilization of associations. 
in different degrees. For many of the subjects the presence or 
absence of such associations seems the most significant factor in 
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the learning and the most effective in producing success or failure. 

In spite of these drawbacks to this method, which are sug- 
gested by a consideration of the introspection alone, we have 
attempted to determine by reference to the objective results 


_ whether any advantage does exist in favor of the better visual- 


izers. Of the subjects here used, C., Hs. and S. seemed to make 
the best and most frequent use of visual imagery, though none 
of them mention it as their main resource and none of the 
others report it as entirely absent. Of the other three, P. appar- 
ently relied upon visual imagery more than did the other two. 
The following brief summary of the introspections indicates the 
main differences in method. 


C. 


Aud.-mot. strongest and most persistent form. Had to go 
through the whole series each time. As I reproduced I had vis. 
images, also head-movements as for reading. Frequent associa- 
tions. Sometimes when I lost the aud. I filled out from the vis., 
but had less confidence in this. 


Hs. 


Aud.-lip-mot. and vis. When former is unsatisfactory the 
vis. is not sufficient to do the work. Had to repeat the whole 
series to get each letter. (Could actually be heard whispering 
them over.) Relatively few associations. 


H. 


Artic. decidedly the main cue, though occasional aud. and vis. 
were reported. Whole series had to be articulated for each 
word. (Actual semi-audible articulation with marked rhythm. ) 
Fairly frequent associations. 


FR. 


Aud.-vis. in varying degrees for letters. Have to run througn 
each line each time. Great dependence on associations. Vis. as 
usual vague. 


S. 


Artic.-vis. in varying degrees. Abundant associations. Had 
to go through each line each time. Vis. sometimes too profuse 
and thus confusing. 
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a. 
Pronouncing (aud.-mot.) and some vis. (quite slight). Had 
to go through each line to get given letter. Associations in 


almost every series. 

The following table represents our numerical data. First, we 
offer the materials with regard to time required for reproduction. 
Here, however, we are puzzled to know how to treat: the mate- 
rial which we have secured. Shall we simply take the averages 
for the changed order of reproduction and assume that the lowest 
of these represent visual tendencies, while the highest represent 
lack of these, or shall we say that the visualizer will show least 
disturbance relative to his rate for normal reproduction? With 
our data it makes a considerable difference which method we 
pursue. We find, for example, in both series that C. has the 
lowest absolute time record for the changed order of reproduc- 
tion, but that she also has the lowest record for the time of 
normal reproduction, as well as the lowest average time of learn- 
ing the series in I. If we try to take this fact into account by 
finding the ratio between the rate for normal and for changed 
reproduction we find that she holds no longer the first place in 
the list, but, in I, the fourth, and, in II, the third. Moreover, 
neither of these modes of calculating would give us satisfactory 
results for all the subjects. Thus, taking the absolute time for 
the changed order, would give us the following arrangement 
of our subjects in order of their visualizing capacities: in I., C., 
S., T., H., P., Hs., in II, C., T., S., P., Hs.—neither of which 
lists corresponds with the order as indicated by introspection. 
But we find still less correlation if we take the order dictated 
by the ratios between the two rates, since we have then, in L., 
his., T., H.. C. and S., P., and m ii, P., f., C., S.. Hs. 

Apparently, then, we must conclude that the rate of repro- 
ducing such a series, whether taken absolutely, or with refer- 
ence to the rate for normal reproduction, cannot be considered 
an unambiguous device for separating individuals with reference 
to imagery used. It might be successful in isolating the rather 
unusual persons who are able to retain a visual image as a 
whole in satisfactory form for reading off in any order, but it 
does not serve to point out the presence of visual images when 
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they are partial and serial and only one part of a total complex. 
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If we turn to our tabulations on the basis of accuracy of the 
reproduced series, we find a similar amount of confusion and 
ambiguity. In the first place, we are again puzzled to know what 


Time records (in seconds) for 
N=Normal; C=Changed; Arrows 


TABLE IX. 





reproduction of letters in normal and in changed orders, 
represent direction in which reproduction took place, etc. 





SERIES I.—TWO READINGS). 





SERIES II.—EIGHT SECONDS’ EXPOSURE. 







































































C.F el Bi OP. i acre’. | C. | Hs.| H.| P. | S. T. 
Sees 9.3| 42.8 16.0) II.0| 10.7] 10.7|| 1 , Ee 17.5| 65.5 | 20.11 —*| 280 
OO iscituas «| 22.2] 37.2 278 33.8] 27.0] 23.3]| 2 N......... 10.5) 14.8 24.0] 11.3} 139 
3 <& ..-cee6 | 11.8) 38.7) 23.0) 74.8) 30.2) 34.5]| 3 Brits caus. 19.0} 53.8} ...| 31.0} 283 180 
Gc kee 6.0} 10.0 23.2 30.0} 10.7} 24.0|| 4 <& .....-.. 10.5/142.5, 25.1; 24.5) 39.0 
5 or 25.8; 90.8) 31.7] 70.0] 21,0} 26.0]| 5 N. ....... 7.0 san! 35.7| 32.0 9.0 
PR cis ccee 35.0] 68.0) 26.7| 57.5] 18.0] 27.2|| 6 See 15.4| 93.7 30.0} 30.2| 178 
Os ivncaune 9.1] 13.0] 25.0) 8.7} 85] 31.5|| 7 <e.....-- 12.9| 45.8 36.5| 24.0| 109 
OO icc: 9.5| 27.0] 34.0] 49.7) —*) 38.4)| 8 __ Sata ae 13.4 101.8 46.5| 14.0) 345 
eens 12.1| 42.2] 31.9] 29.7] 10,3} —|| 9 N.......+- 10.6} 30.3 —| 17.1; 80 
iit. ee 15.0| 55.0} 36.7) 38.7] 30.0] 27-5!| 10 <q ....... — 43.9 14.9! 21.0, — 
RE Wile ink ks a 9.8| 18.0 sea 19.0 16.0 15.7 II A ie on we pie Batic 68.2) 33.0) 42.5 
eee Se 6.0] 32.0| 25.0 12.5) 8s| 8o|/12 N......... 6.9| 44.7 | 34.3} 41.0] 45.4 
C3 i wm cncease II.0| 43.5 40.0 22.0| 70.0 19.0 13 v : <a II.0 140.0 .| 26.5} 23.8 53.8 
ID ss saree 247| 59.0| 53.0 26.0) 47.5 aa 06: sacdimn Ro) 46.1| ...| 24.4] 44.0] 22.2 
06) Gin ss inows 12.0 66.2! 20.7: 32.5} 29.5] 80)\|15 N......... 8.5} 20.0 12.5} 17.7} 22.0 
OP ics 19.0 20.5 50.5) 34-7| 23.8] 26.0|| 16 DW gcveutn 11.0} 45.0 —| 68.0} 30.1 
Serres 9.0} 27.4) 34.0] 24.3] 17.3] 33.3 || 17 _ ae 10.0] 33.0 37.0| 45.0} 180 
WP so cciean 22.3 62.5} 29.0] 40.0] 16,0] 35.0||18 N......... 9.0} 100.0 20.0} 12.9} 27.0 
) eee N.| 8.7] 30.3] 20.1] 18.9] 14.0} 16.3|| Av. ......... N. 87} 36.9 .| 25.3) 22.0] 20.9 
PS ack daal C.) 18.1] 47.6] 34.9] 41.7] 28.3] 20.0|| Av. ......... C. 12.7] 77.6 .| 32.7| 32.4} 28.6 
Ratio ...N.: C.)1:2.0,1 :1.6/1 :1.7/1 :2.2|1 :2.0/1:1.7|| Ratio ...N.: C.jr:1.44/1:2.1 [1 21.3) 1 21.5} :1.4- 
Diff. .....C-N.| 9.4! 17.31 14.8) 22.8] 14.31 12.71! Diff. .....C-N.l 40! 40.7 7.4, 10.41 7.7 

1. The average time taken by each subject for two readings was as follows: 


C. 5.9 sec.; Hs., 12.8 sec.; H., 11.1 sec.; 
2. Omitted. Wrong card given. 

3. Failure. Subject started in wrong dire 
4. Time not recorded. 
5. Attention of subject distracted. 


ction. 


P., 8.5 sec.; S., 10.8 sec.; T., 11.6 sec. 








4.5 
8.0 


2.5 
5-4 
3.8 
2.2 
22.0 
0.1 
(8.0 


27.0 


20.9 
28.6 
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basis of comparison to use. It seems rather natural to assume 
that, if the non-visual subject is at a disadvantage, it will be 
chiefly with reference to the arrangement of the letters, rather 
than in the actual terms remembered, though the latter may 
be affected. We have, therefore, grouped under a, the per- 
centage of letters correctly reproduced (1. e., as belonging to 
the series, whether in the right position or not), and under b 
the percentage of correct letters correctly placed. We have then 
looked for the following possible correlations (see following 
paragraph): (1) We have noted the differences between the 
percentage of letters correct for the series and that of letters 
correctly placed, both for the normal and the changed orders, to 
see whether the best visualizers show less difference than do the 
other subjects, and whether they show less increase in difference 
for the changed order than do the others; (2) We have taken 
the values of the percentages for b for the changed order, 
without comparison with any other figures, to see whether the 
more visual subjects showed a higher record for absolute accu- 
racy under the changed conditions than did the other subjects; 
(3) We have taken the ratio of the percentage of accuracy for 
b in the normal order to that of b in the changed order to see 
whether this showed less falling off for the more visual; and 
finally (4) we have taken the ratios of averages of the percent- 
ages of a and b for the two orders, to see whether it might be 
true thatcthat the non-visual subject showed more general dis- 
turbance for the changed order than did the other. 

None of these methods yield completely satisfactory lists of the 
subjects in the light of their own introspections, and some are 
quite contradictory. The lists which they would give are as 
follows (see Table X)**: (1) Difference between a and Db 
for normal order (proceeding from lowest to highest)—S., Hs., 
T., C., P., H.; Difference between a and b for changed order— 
S., T., P. and C., Hs., H.; Slightness of increase in difference 
from the normal to the changed order—P., H., C., T., S., Hs. 
(P. showing a decrease rather than an increase) : (2) Absolute 
values for 6 in the changed order, proceeding from highest to 


™ We have presented only the results of procedure I, since II yielded essen- 
tially similar data. 
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lowest—P., S., C., T., Hs., H.: (3) Ratios of accuracy of b 
normal to 6 changed (descending order)—H., P., C., T., Hs., 
S. (H. and P. showing an improvement in the changed order 
instead of a loss): (4) Ratios of general accuracy in the two 
arrangements, as indicated by an average of a and b (descending 
order)—H., P., C., T., S. and Hs. (H. and P. again showing an 
improvement in the changed arrangement). 

It seems hardly necessary to comment on these results. If 
exact correlation is so lacking with these six subjects, it would 
seem to us hopeless to attempt to classify school children on the 


TABLE X. 





Accuracy of reproduction for normal and for changed orders. Given in terms of 
per cent. correctly reproduced. a, per cent. of correct letters; b, per cent. correctly 
placed; N, normal; C, changed, etc. 





—— 
































Subject. a Hs. H. P, S. T. 
a b a bia b a b a b a b 
I. N....... cadens 77.7 66.6) 88.8 88.8] 77.7 66.6/100.0 100.0/100.0 100.0] 88.8 888 
“>. Sane 77:7. 55-5|100.0 100.0]100.0 77.7|100.0 100.0 88.8 88.8) 77.7. 55.5 
CN sis ehien 77.7. 77.7\100.0 100.0] 88.8 44.4| 77-7 55.5| 66.6 55.5) 77.7 77.7 
CO iidacecnkan 100.0 100.0|100.0 100.0] 77.7 66.6| 77.7 55.5'100.0 100.0| 888 77.7 
‘ te 100.0 100.0|100.0 66.6] 77.7. 77.7| 77.7. 77.7|100.0 100.0] 88.8 888 
GE i occknsss 77.7 77.7| 44.4 22.2] 33.3  22.2|100.0 100,0|100.0 100.0|100.0 100.0 
evchexssacak 88.8 88.8]100.0 100.0] 55.5 33.3) 88.8 88.8)]100.0 100.0) 888 888 
Rec tutes 100.0 100.0|100.0 100.0] 77.7 33.3|100.0 100.0}..... .....| 66.6 55.5 
rere 88.8 88.8]100.0 100.0] 88.8 88.8|100.0 100.0|100.0 100.0] ....  .... 
eS ens eae 88.8 66.6} 88.8 55.5! 77.7 66.6) 77.7 44.4|100.0 100.0! 77.7 55.5 
II, N.........e00. 77.7  77.7\100.0 100.0| 77.7 44.4| 77.7 66.6|100.0 100.0| 77.7 66.6 
Oi Dil ci -disooee 100.0 100.0/100.0 100.0| 66.6 33.3} 88.8 88.8)100.0 100.0! 888 888 
13. le cee eee ee 88.8 88.8|100.0 100.0] 88.8 77.7|100.0 77.7| 66.6 55.5| 888 888 
$c cnssnncns 77.7. 44.4) 33.3 11.1) 66.6 22.2/100.0 100.0] 66.6 55.5| 66.6 66.6 
15. Nu... eee ee eee 100.0 77.7| 55.5 44.4| 66.6 44.4| 77.7 66.6| 77.7  77.7\100.0 100.0 
WE TW dds camenase 77.7 77.7\100.0 100.0| 88.8 88.8|100.0 100.0] 88.8 77.7; 888 888 
oa re 100.0 100.0/100.0 100.0] 77.7 44.4] 88.8 888j100.0 100.0! 888 888 
in a 888 888] 66.6 sssi sss 111/888 888l1000 100.0| 888 77.7 
Av. N. .......... 90.7 85.1| 90.7 889] 70.3 48.1] 85.1 77.7| 96.3 96.3) 888 85.1 
og. 5.6 1.8 aan. 7.4 0.0 3.7 
oie cia caien 86.9 80.5] 86.1 75.9] 76.9 54.6] 92.5 86.1) 888 848/818 76.7 
Se ne 6.4. 10.2 22.3 6.4 4.0 5.1 
Av. N. (a and b). 87.9 89.8 59.2 81.4 06.3 86.9 
Av. C. (a and b). 83.7 81. 65.8 89.3 86.8 79.2 
Rettio H.-C. 4...) 2285 I: .90 I: 111 I: 1.09 I:.90 I: .91 
3 ee 1: .95 1: .86 Z: 3.33 I: 1.11 1: .88 I: .9O 
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basis of such tests, objectively regarded. Judging simply from 
these data we should say that P. and H. must be abnormally 
visual, since both secure better percentages for the changed order 
than for the normal, yet their introspections indicate the reverse. 
We cannot be certain to what the improvement is due, but chance 
differences in the ability to work the letters into associative con- 
nections seem the most probable ground. The distribution of 
tests is such that practice would not affect one order more than 
the other. It may be somewhat true that the changed order, 
because of its greater difficulty, called out a higher degree of 
attention from the subjects than did the other, but the chances 
of this are lessened by the fact that the subject did not know, 
while learning the series, which method of reproduction was to 
be demanded. It may also be partially due to the fact that 
there are twice as many tests averaged under the changed orders 
as under the normal. Whatever the explanation may be, the 
fact is a striking indication of the difficulties in which we might 
find ourselves if we attempted to use this method on its objective 
side alone. 

Another form of objective data which we have attempted to 


secure from this test has yielded results of interest though not / 


of value for strict diagnosis, at least in what Segal calls an 
“inter-individual”’ use. This is the observation of the character 
of the errors—like-sounding vs. like-appearing. letters—(See 
Table XI). It is evident that straight omissions will yield no 
material on this point, while misplacing or addition of letters 
may or may not. The most obvious thing about this list is the 





preponderance of like-sounding confusions over like-appearing. , 


This tallies well with the introspective account of the importance 
of auditory or motor imagery for all the subjects. The results 
for H. indicate, in the light of her introspection, that a large 
number of such errors may be significant of motor tendencies 
and need not imply the presence of any auditory imagery. In 
certain cases the introspection of the subject contradicts the 
objective indications of an error, showing that the mistake was 
due to some other condition, such as misleading associations, 


faulty reading of letter, etc. 
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TABLE XI. 
Record of Errors. Both Series. 
No. of Like-sounding. Like-appearing. 
Subj. errors. 14 
, 37 3B-V, 1T-V, 2D-T, 1T-D-V, 1T-D-B, 

. 1L-F, 1S-F, 1G-J, 3G-Z. °, 

2 14 2 
1D-V, 6B-T, 1D-T, 1V-B, 1D-B, 1R-B (:1K-X. Hs. said he misread 
1X-S, 1X-F, 1J-G, 1L-N. K as X in learning). 

78 12? 3? 
1B-V, 2T-Z, 1G-Z, 2L-F, 1L-S, 1P-R (2N-M). 
1S-N, 2F-S, (2N-M). 

67 II 2? 
1B-V, 2P-D, 1P-T, 1Z-V, 1N-S, 1B-R-P (1X-K. P. said, “Not vis. 
1X-S, 1L-N, 1L-F, 1C-Z, 1P-B. confusion’”’), 

37 3 1? 
1B-V, 1D-Z, 1D-V. 1X-K. 

64 5? 3? 
18-X, 2D-G, 1Z-V, 1G-Z 1K-H (1V-W. Due to assoc.), (1X- 
(1E-Z. Due to assoc). K. Misreading?). 
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1 Results for H. represent one series only. 


€. DESCRIPTION OF PICTURES. 


In these tests we have material again which is more like that 
of a—Reading—and d.—Remembering colors, forms, etc., 1. @., 
it presents a possibility of dependence either_upon—a- memory 
image, which must be visual, or visual and eye-motor, or upon 
verbal descriptive images, which may take any form. These 
tests were introduced into the series late, since we had not con- 
sidered them very desirable materials to use for several reasons: 
(1) They seemed to represent less satisfactory materials from 
the scientific standpoint, since, by their complexity, they make 
it impossible to isolate the various factors, such as form, color, 
etc.; (2) Moreover, the factors of meaning and associational 
connections, which we had found disturbing even in our discon- 
nected groups of materials, are magnified here and practically 
forced upon the subjects; (3) From the standpoint of calculating 
the results they present extreme obstacles, since it is far more 
difficult to determine what “grade” a given subject should have 
for the reproduction of the details of a picture, than what he 
should have for the reproduction of a series consisting of clean- 
cut elements. 








All these reasons, however, we have come to consider as over- 
balanced by the actual contributions of the method. Whatever 
may be the advantages of isolating the various factors of the 
situation for the study of any mental process—and we would not 
minimize these—we have become convinced that, for imagery at 
least, we cannot be sure of correct interpretation, if we assume 
that the imagery used in a complex situation will be the sum of 
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the imagery used for its isolated elements. This represents the 
fundamental ground for introducing these tests, since we found 
that, with certain of our subjects, we succeeded in tapping a 
source of imagery (visual in this case) not suspected from the 
tests with isolated forms and colors. As to the second point, 
while we deplore the presence of these other factors, it seems 
possible that there may be less variation between subjects in this 
respect because of the very fact that meaningful connections 
are so obvious that all the subjects use them, while for the other 
tests only those most expert in developing such associations had 
the advantage which this gives. The third point, that of the 
difficulty of tabulating results, has not been solved, but has been 
met with an attempt to minimize the errors arising from clumsy 
technique. This method will be described in the account of the 
objective results of these tests. 

There was no fundamental difference between Series I and 
Series II, except for the difference in time intervening before 
description of the picture, and the fact that in the former series we 
included both colored and uncolored pictures.’* The former series 
also came first chronologically, since they included all the pictures 
which we originally planned to use. The latter series was intro- 
duced for two purposes: (1) to add more material for com- 
parison of objective results, and (2) to see whether we could 
discover any training value of such a series. (The latter phase 
of the experiment will not be discussed in this section.) In 
the second series, we discontinued the practice of giving one and 
two-day intervals, since that furnished no essentially different 
introspective data and complicated our procedure. 

We shall present, first, the introspections on the two series, then 
our formulation of the accuracy and completeness of the descrip- 
tion for comparison with the introspective accounts. We shall 
include here only the descriptions given immediately and after 
one day, since the others were left incomplete. Eight subjects 


% There was also a difference in the directions given, since in the latter 
we asked the subject to make a definite effort to obtain good visual images 
of the pictures. We did not ask him to eliminate other factors, such as 
naming and eye-movements, as these often helped to clarify and fix the 
visual images. 
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were used for these tests: Ad., C., Hs., H., P., S., T. and V. 
Series III is sufficiently different from the other two to deserve 
separate treatment, which will follow the discussion of Series 
I and II. 

Before discussing the above table, we should note that there 
are certain variations in procedure which we could not represent 
in the table. These are concerned especially with the character 
of the visual imagery. Thus, we find P. (and T. in some of the 
tests) reporting complete or almost complete dependence on 
visual imagery, as do C. and H., yet there is a great difference 
in the adequacy of this imagery as described by the subjects. 
P. frequently characterizes his imagery in this, as in other tests, 
as indefinite, not rich in details, the kind which is just about to 
develop but does not quite succeed, etc. T.’s imagery is even more 
strikingly defective, scrappy and vague. The emphasis on this 
and the diminution of verbal material seemed to come wholly 
in the attempt to comply with the directions and summon a “good 
visual image.” With C., Hs., P. and S., the visual imagery 
furnishes many details not suggested by the verbal imagery; this 
is somewhat true for Ad. throughout, but more strikingly so for 
Series II; H. and T. sometimes fill out partial details thus, such, 
for example, as the direction in which a child is facing, but are 
much less apt to get any whole object in this way. V. prac- 
tically never gets any help from the visual. All that she recalls 
seems to come as an accompaniment to the verbal description 
which she gave to herself when she looked at the picture, and 
which she has retained as so many words. S. reports, as usual, 
a profusion of visual imagery, but feels hampered by the fact 
that he can not rely on this. If any question arises as to the 
presence of an object in the picture, he is apt to insert this at once 
into an appropriate setting. In these cases, articulatory imagery 
frequently has to enter to decide, and often the absent object is 
introduced into the account. The verbal which he uses is much 
more apt to appear while he is looking at the picture than while 
describing it afterwards, though he often says that the things 
which remain visually are the things which he named while look- 
ing. With H., this process of naming as many things as possible 
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during inspection was always present, even where she indicated, 
as she did in certain cases, that the verbal imagery was less 
prominent and helpful than the visual. This statement of hers 
applied only to the recall, and not to the process of learning. 

If we take into account these variations, we may group the 
subjects somewhat as follows, with reference to the visual 
imagery used: C. and Hs., profuse and detailed; Ad., slightly 
less so, but still good, especially for Series II; S., somewhat more 
profuse and detailed, but recognized as inaccurate; P., fairly 
profuse, but vague and ill-defined; H., less abundant, subject 
more dependent on verbal stimulus (latter always used while 
looking at picture) ; T. and V., subjects predominantly dependent 
on verbal, though not utterly lacking in visual, the former (T.) 
succeeding in some cases in using it without the verbal. 

The chief difference to be noted between the two series is the 
greater degree of dependence upon visual imagery reported in 
the second series. We do not know to what to attribute this, 
unless it be the request of the experimenter that more visual be 
used if possible, though it may be also due to some extent to an 
improvement in the visualizing capacity of the subjects. 

In the series as a whole, the most striking thing is the large 
amount of visual imagery reported, as compared with any of 
the other tests, such as the memorizing of colors and forms 
(see p. 69-70). In the latter, for example, Ad. reported no visual 
imagery and H. reported very little, while C. and P. noted much 
less exclusive dependence on it than in the present case. On the 
whole, judging from the eight subjects used here, it seems true 
that the tests with pictures are more effective in stimulating 
visual imagery than are any of the other tests thus far reported, 
with the exception possibly of certain of the more effective read- 
ing passages. 

OBJECTIVE Resutts. The preparation of the data for com- 
parison with the introspective material was by no means an easy 
task, because of the difficulty in estimating the relative value 
of the details described. As a matter of fact, we have not 
attempted to do this, except to the extent of comparing one sub- 
ject with others on an even basis. For example, if all subjects 
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report a team of horses, it seems immaterial whether we credit 
them with one or two points. But if certain subjects mention 
only one horse, we need a system of marking which will allow 
us to differentiate between the two cases. In order to insure 
this degree of fairness, we made it a practice to check up one 
item for all the lists before proceeding to the next item, etc. It 
was thus easy to observe differences in detail, which might have 
escaped us if we had made the count by subjects: 1. e., if we had 
counted all the items given by one subject, then all given by the 
next, etc. As an aid to this comparison, the lists were all type- 
written in columns, so that it might be easy to pass from one 
to another. The details were then counted on a constant though 
arbitrary basis. This method is evidently crude and incapable 
of a high degree of accuracy. Yet, when very obvious and 
striking differences appear, they seem significant. It is these, 
therefore, of which we are in search in these results. 

In the first series, only very rough indications are evident, 
and negative cases are not lacking. The average number of 
details reported by each subject for each group of pictures is as 
follows: 

Uncolored Pictures: Hs., 16; C., 15; Ad., 14; P., 13.5; S., 

¥9; Mee 193. '5.,. 903 ¥.,% 

Colored Pictures—Objects: Ad., 13.3; C., 12: Hs. and S., 

00s T., 6; I. ama Vi; 33 FP 7i 

Colors: C., 8;,Ad., 6.6; Hs, 6; H., 5; V., 
$55 Bias Fic Ber Ty Ss 

Total: Ad. and C., 20; Hs., 16; H. and 
hy. BOs Vi, Se ee WSs. 1, 1G 

These lists show a general trend of the results in accordance 
with the introspections, in that the best visualizers are most in 
evidence at the beginning of each list and the worst visualizers 
at the end. A comparison of averages for immediate reproduc- 
tion with those for delayed shows rather less correlation for the 
former than for the latter. 

When we turn to the results for Series II, we find a greater 
degree of correlation. We do not know what is responsible for 
this change, but the evidence is very striking. In the following 
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account we have tried to present the results in such a way as to 
throw this correlation into prominence. The data were calcu- 
lated in the first place as for the preceding series, but, in order 
to do away with absolute numerical variations which are inci- 
dental to external conditions (such as the amount of detail in 
the picture given), we have first found the average number of 
details reported for any given picture, from the records of all 
the subjects. We have then determined the relation which each 
subject bears to this average, whether he is above or below it, 
and how much. This relationship is expressed in terms of a per- 
centage of the average for the given picture, which is considered 


as 100%. Table XIII gives the results of this tabulation: 
TABLE XIII. 
PICTURES. SERIES II. 
Grading of Subjects with Reference to Number of Details Reported. 


Immed. recall, Recall after 10 min. 
No. of picture .......... I 2 5 6 3 4 7 g 
Average for picture .... 18.75 21.6 11.75 20.0 178 160 17.3 181 
Subjects. 
OE cc icenc cc Panetanceke 112% 111% 144% 112% 118% 125% 136% 135% 
Reet Secu vcehavee das ckened 6 i194 17 219 107 125 124 116 
DS cin eieg bunks eteeteaes 149 129 IIQ_ 125 me 68806 6169S 
ERE SRD, Ene 69 IO! 85 95 50.5 94 8&1 77 
Oe Riek tet gndhdwawen's ror +«m18 =. 85 = 9g2 95 100 78 8&9 
_ Nh Ee renee ee eee 154 90 102 120 127. 100 115 #499 
_ ROA re Fe ee Te 32.—Sé«A@d a a ae 
tise i bideid ca toe Wick aon SS 1s ee SS 76 ~=«éS 75 8 


*The rating of the subjects was determined in the following manner: 
The average number of details reported by all the subjects was first found. 
This number was then considered 100% for the given picture, and each 
individual record graded accordingly. This is an arbitrary method of 
grading which enables one to tell at a glance the relation of each subject’s 
record to the average. 

By these, we see a tendency of Ad., C. and Hs. to keep con- 
stantly above the average, of P. and S. to be sometimes above 
and sometimes below—S. being more above on the whole, and 
P. more below—but of H., T. and V. to be regularly below. In 
other words, the three subjects who use visual in this test to a 
great extent come out with the most evenly good results; the 
one—S.—who has profuse but non-dependable imagery comes 
out fairly well, but is more erratic, as is also P., who suffers 


from the vagueness of his imagery, while the three—H., T. and 
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V.—who show most complete dependence on words and least 
use of visual imagery, very consistently bring up the rear. 

A certain interest attaches also to the number of incorrect 
details added by the various subjects. While we have not 
attempted to use ‘“‘Aussage” methods and hyper-induce the sub- 
ject to insert incorrect elements, we have noted all such additions 
which occurred naturally, and, by means of quizzing with regard 
to the exact character of these objects, have often led to their 
elaboration. If we arrange the subjects in order according to 
the total number of details added in the reports of these eight 
pictures, we have the following list, passing from lowest to 
highest: T. (3), V. (5), H. (11), P. (13), Hs. (15), C. (24), 
Ad. and S. (33). It appears from this that the subjects who 
ranked highest by the positive reckoning tend to reverse the 
situation, when viewed in the light of insertion of incorrect items, 
while those who gave the most scanty reports of correct items, 
show a similar scarcity of errors. Apparently, in this group of 
tests, the better visualizers are characterized by greater profuse- 
ness of imagery rather than by greater absolute accuracy, meas- 
ured by freedom from errors. This fact tallies well with certain 
of the introspective comments, viz., the insistence by T. and V. 
that their difficulty lay, not in deciding between various possible 
details, but in recalling any; on the other hand, S.’s repeated 
statement that his visual imagery was so abundant and so readily 
stimulated that he had difficulty in deciding which of the elements 
before him in recall had actually been present. The errors of 
the better visualizers most frequently took the form of attempts 
to fill out the imaged picture in consistent fashion, whereas this 
tendency was reduced to a minimum in the non-visual subjects. 

Series III. This series, as here presented, is in a crude state 
and is offered mainly as a suggestion. For some time we had 
been convinced that the processes involved in studying a picture 
for purposes of recall were not identical with those of normal 
observation of a picture with subsequent recall. Yet we did 
not wish to ask for reports on pictures or objects which had 
simply been available for observation, but which might never: 
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have been observed. Evidently a device to meet these two needs 
must combine attention to the picture with ignorance of its pur- 
pose. While we were attempting to plan such a method, we 
happened to attract the attention of one of our_subjects to these 
puzzle pictures. As he examined them, it occurred to us that 
this offered the very situation which we wished. The subject 
was intent on the search for the concealed object, and was con- 
sidering the picture from that point of view alone. Yet he was 
giving visual attention to every part of the picture. The scheme 
was devised at once, and the subject was surprised ten minutes 
later by a demand for a description. In this hurried develop- 
ment of the plan certain imperfections were introduced. In pro- 
posing the test for future use, therefore, we would suggest that 
certain changes be made: 

(1) We should not use as many as four puzzle pictures, since 
they proved mutually confusing. We should try simply one, or 
at most two, relying on other methods for further data. 
(2) While it is impossible to time the subject exactly as for 
other pictures without exciting his suspicions, we should limit 
the time approximately. If the subject had not found the con- 
cealed object by this time, we should point it out to him and 
proceed to the next picture. In the present work there was con- 
siderable. variation in the amount of time given to the pictures 
by the different subjects, but no correlation seemed to exist 
between the amount of this and the excellence of the recall. 
(3) Unless several other methods were devised to furnish a 
larger mass of data, we should ask for immediate recall in every 
case, and not attempt to estimate the effect of an intervening day 
or two. 

The other method used has been described on p. 27. It was 
sufficiently natural for the author to be reading a book on 
imagery and to call the attention of others to it, so that the sub- 
jects easily fell into the trap of looking at the picture, in spite 
of their previous experiences with the puzzle pictures. 

In every case we took great care that the presentation should 
be so perfectly natural as not to arouse suspicion—and we suc- 
ceeded in this effort. Numerous other methods might be devised 
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and should be added, if the objective material is to be employed. 
The method can not be used indefinitely, however, since each 
time that it is used makes it harder to use it successfully again. 

In spite of the crudities of our procedure, the results proved 
instructive. (1) The general meagerness of detail in the reports, 
as compared with the descriptions of pictures in Series I and II, 
was noteworthy. The recollection tended to center entirely about 
the hidden objects or the places of their concealment, in spite 
of the fact that other parts of the picture had often been studied 
attentively for these objects. Apparently there is a different 
type of attention which is given to an object when it is studied 
to be remembered from that which is given to it for other pur- 
poses. This may be partially a question of the degree to which 
the tendency to develop “word tags’ for the various details is. 
present; which suggests our second point. 

(2) On the whole, there was much more exclusive dependence 
upon visual imagery than in the earlier series. This does not 
mean that there was more or better visual imagery, but rather 
that there was less verbal. With the earlier pictures, the intro- 
spections had shown that all the subjects used some verbal 
imagery in learning the pictures, and that most of them relied 
on this for help. | (P. was the only one who seemed to receive 
practically no assistance from it.) Three subjects—H., T. and 
V.—based their learning almost entirely on the use of names. 
Visual imagery, even when present, was usually secondary and 
called up by the name. In Series III the method was quite 
different. The majority of the subjects observed no tendency 
to naming, either while looking at the picture or as a means of 
recall. The difference in the case of H. was most striking. 
Whereas, in the preceding series, she spent the whole period of 
inspection in a rapid naming of the objects of the picture and 
depended largely on these words in the recall, nothing of the 
sort occurred here. An occasional “articulatory” image appeared, 
as a result of the fact that she usually commented on the location 
of the concealed object when she discovered it. T. also prac- 
tically discarded her method of careful naming, though in one 
case she said that she remembered a certain detail because she 








e 
SE ae eae Hepes Sp ee 2 eae ea = 








Sa ate Ne ill ee as 


eye 


“20 OO TSE TELL TNT 


VERT 


PTE SL SIT TEAS 


Se a 


ee a 


seeneeneee IN . 


88 MABEL RUTH FERNALD 


had commented upon it. In general, she remembered what little 
she did in terms of vague, visual imagery and “reasoning.” (For 
example, when she remembered that “Snowdrop’s” hair was 
streaming out behind, that suggested, as a logical consequence, 
that she was running.) V. showed most persistence of a depend- 
ence on verbal materials, though these were very inadequate 
for this work. What she remembered was almost entirely what 
she had remarked about, either aloud or to herself, at the time 
of inspection. 

(3) A comparison of the objective results of the different 
subjects proves interesting, also. As we have pointed out, an 
exact comparison is not warranted in the case of the puzzle 
pictures, because of the variations in the time devoted to inspec- 
tion by the different subjects. This variation did not exist for 
the final picture (Tafel 1, Urbantschitsch, 111), but A. and Hs. 
were not given this picture. With the puzzle pictures, however, 
the interesting fact appears that the excellence seems to bear no 
close relation to the amount of time given to observation of the 
picture. Thus A., who gave very full reports, took a relatively 
long time for study of the picture, but so also did H. and V., 
whose reports were notably scanty. On the other hand, Ad. 
was one of the most rapid and his descriptions were relatively 
full, although it is quite probable that his accounts would have 
been somewhat better if he had, given a longer time to inspection. 
In spite of the variations, then, the fact remains that we find 
rather a sharp dividing line, in the case of the puzzle pictures, 
between the fullness of the descriptions of subjects A., Ad., C., 
Hs., P. and S. on the one hand, and H., T. and V. on the other. 
There are slighter variations within these groups, but the classi- 
fication of these two sets as fairly good reports versus very poor 
is based on large differences. It will be noted that the three 
of the last group had been poorest with the other series, for the 
learning of which they had employed least visual imagery and 
had depended most on verbal. Here, where the verbal is prac- 
tically not available, they find themselves almost helpless. H. 
is the most striking instance of this, for she had developed the 
most satisfactory technique for naming objects, which brought 
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her reports nearer to the average than those of T. and V. For 
the puzzle pictures, however, she drops quite down to their level.** 
The final picture, the illustration from Urbantschitsch, gave 
results which differed in certain important respects from the 
above, a fact which illustrates the desirability of gathering 
further data by this general method, before it can be used in 
any objective way. The picture is rather unusual, both in the 
details presented and in the perspective. For example, the 
position of the dog is such as to force the attention of all the 
subjects to this detail. Moreover, report on this picture was 
given immediately, instead of after a delay of ten minutes. 
These facts perhaps account for the improvement shown by H.., 
both in the character of her visual imagery and in the relative 
amount of detail reported. By our count the number of correct 
details given by each subject is as follows: C., 17; H., 14;S., 
14; P., 10; T., 9; V., 4. The number of incorrect details 
added: C.,6;H., 4;.S., 12; P., 1; T., 2; V., 1. Asin the case 
of the earlier series, it does not appear that the subjects with 
the poorest accounts are those who add most incorrect details: 
1. é., their failure is not due so much to imaging things wrongly 
as to inability to image them at all. On the other hand, the 
vigor of S.’s productive imagination for visual materials is well 
attested by the additions which he makes. (For example, he 
has the woman decked out in the conventional black dress, white 
apron and cap of a maid, instead of in the spotted blue dress, 
pinkish apron, red shawl and black hat which she actually wears. ) 
Again, T. and V. are at the end of the list for correct details, 
though T. is only one behind P. V., however, sustains her 
record for poor recall of visual materials, since even the four 
items which we have credited to her are of the most general 
sort—“‘let of figures,” “women,” “children,” “house.” 
CONCLUSIONS WITH REGARD TO SERIES III. We are con- 
vinced that the method of securing a report of this sort from 
subjects, under conditions of lack of anticipation of such report, 
is a desirable one to use both for the sake of the introspective 
material stimulated and for the objective results. Its special 


“For illustrative data on one puzzle picture, see Appendix, p. 159 ff. 
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advantage on the introspective side is the fact that it furnishes 
information with regard to the normal processes of observation 
and recollection of concrete materials. The objective results, 
as we have indicated, show a certain degree of correlation with 
the introspective reports. While we do not seem justified in 
relying upon this for exact measurements, marked differences 
seem valuable for diagnosis. That is, a large amount of correct 
detail seems characteristic of the more visual subjects, while a 
small amount is representative of the relatively non-visual. At 
the same time, it does not appear that a large proportion of 
incorrect detail is indicative of the latter group rather than the 
former. On the contrary, these tend to show less additions 
and substitutions, as well as less that is correct. 

A special point of interest for us in connection with this test 
was the consideration of its value as a measure of improvement 
along visual lines. Since it seems possible that much which is 
usually ascribed to improvement of imagery may be simply 
greater attention to visual objects for purposes of recall—in other 
words, improved technique of observation—we wished to have 
certain methods which would take the subjects off their guard, 
and which might be applied at the beginning and at the end of 
a training series. ; 

f. DRAWING. 
(For Description, see p. 27.) 

The tests involving drawing were, unfortunately, left incom- 
plete. Only three subjects—Ad., C. and Hs.—were tested, and 
these with an extremely short series. We have cited these 
tests, however, since they seem to us desirable members of a 
diagnostic series, especially if such a series were primarily con- 
cerned with imagery factors in relation to movement. The 
results which we did secure offered nothing radically new, 
though kinesthetic imagery (in the form of hand-motor) 
appeared more prominently than in any of the other tests. C., 
however, reported none of this, relying wholly on visual imagery. 

In this connection, reference might well be made to such tests 
as those devised by Miss Downey (37) for studying writing 
controls. Our reasons for not including these tests in our series 
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were, first, the fact that she had explored the field so carefully, 
using three of the subjects who later served for us, and, in the 
second place, the fact that her results showed such complexity 
in the performance of these tests that they did not appear to 
offer any peculiar advantages for diagnosis. That is, they 
seemed neither to furnish objective criteria of image forms, 
nor to offer special inducements for the arousal of a par- 
ticular kind of imagery, whereby the introspective observation 
of this form might be made easier. They belong, therefore, 
in the same class with such tests as ours on reading, in that they 
offer an opportunity to study imagery as it is actually used in 
an important and common form of action. 


g. LISTS OF WORDS GROUPED ACCORDING TO SOUND OR SPELLING. 


In these tests we return to less complex materials, in that we 
are dealing with the word form and are not concerned with the 
character of its meaning content. Accordingly, we are simply 
concerned here with verbal imagery, and any reference to visual, 
auditory, etc., may be understood, without further specification, 
as applying to this. 

Lists of Words Rhyming with a Given Word. The following 
words were given in this series: Speak, low, home, case, hope. 
The subject was given one minute in which to write all the 
words of which he could think, rhyming with the given word. 
No attempt was made to use these as objective tests, since it 
became evident at the. start that other factors than type of 
imagery were effective in determining the actual number of 
words given. At the same time, the ability to perform this 
test at all seemed an indication that the subject must have the 
use of some form of verbal imagery other than visual, a fact 
of which we had already been convinced by the introspections 
on previous series and which appeared even more strikingly in 
the introspective side of these tests. 

The test, as a whole, seemed to appeal much more effectively 
to the auditory-vocal-motor complex than to the visual. All 
the subjects reported some form other than visual, only one— 


Sun.—holding that the visual had any importance in calling up 
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the words of the lists. Only those subjects who had reported 
strong visual verbal in other tests, such as spelling backwards 
and pronouncing from words spelled backwards (C., G., Hs., 
S. and Sun.) used any visual at all, while A., who belongs with 
this group in the other tests, used none. Those subjects who 
used only a slight amount under the other conditions used none 


here. The scope of imagery reported by the different subjects 
may be indicated thus: 





Aud.-mot. (some vis.)| Artic. = vis. ) Artic., vis. Aud.-voc. 
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Lists of Words Ending in Certain Letters Regardless of 
Sounds. The following endings were given as a basis for the 
lists of words: ough, ose, ome, ave, one, ate, ine, ore. As in 
the preceding case, one minute was given for each list, with the 
exception of the last two, for which two minutes were given. 
Again we have relied solely on the introspective aspect of the 
tests, since we have found no interesting correlation arising 
from the objective results. We have tried especially to elicit 
information from the subject with regard to the following 
points: (1) The way in which the words suggested themselves ; 
(2) whether any words presented themselves which agreed with 
the rest as to sound, but had to be rejected because the spelling 
did not accord with the conditions; and, if so (3), by what 
means they were rejected. 

With regard to the first of these points, the majority of the 
subjects reported that the words came substantially as for the 
preceding tests, though there was no need of retaining the sound 
similarity. C., G., P. and S., however, reported more visual 
imagery here than in the rhyming series, especially for the first 
ending—“ough.” C., for example, says with regard to this: 
“Did not pronounce words because the different pronunciations 
are so unlike. Depended on visual word image largely; kept 
‘ough’ in mind and fitted letters in front of it.” A., Ad., H., 
T. and V. still reported an absence of visual imagery for this 
part of the process. 
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For the rejection of words which did not belong in the list, 
more visual imagery tended to appear, though this rejection 
might be accomplished by spelling the word. For example, with 
the ending “ome,” if the list has started as “home,” “dome,” 
“tome,” etc., “roam” might naturally present itself but be dis- 
carded because of the visual dissimilarity of the ending, or 
because the spelling showed it to be wrong. The following 
subjects discarded on the basis of visual imagery: A., C., G., 
Hs. (P.); the following by spelling the word through: Ad., 
Hs., H., T. (V.). P. and V. had little occasion of testing this 
process, as few words came to them which had to be rejected. 
Hs. appears in both groups, since he made use of both methods. 

Lists of Words Ending in Certain Letters, but Grouped 
According to Sounds. (See illustration, p. 28.) 

The endings given here were: are, ove, oth, ear, ead. Two 
minutes were given forwriting each list. The results may be 
omitted, since they add nothing of importance to the preceding 
tests, but represent rather a combination of the two methods. 


h. and i. PROBLEMS. 


Our earlier work has indicated clearly that the more dis- 
tinctly problematical a situation becomes the more prominent 
do the imagery controls appear. It seemed desirable, there- 
fore, to investigate the field of problems somewhat more fully. 
This opens a practically unlimited field, but we confined our- 
selves to two groups, arithmetical and physical problems. Mére- 
over, in these tests, as in those involving drawing, we were 
forced to leave the work incomplete. Since they brought out 
no essentially new factors we may summarize the results very 
briefly. 

h. MATHEMATICAL PROBLEMS. 


Since no correlation could be discovered between speed and 
accuracy on the one hand, and the character of the imagery on 
the other, we shall refer only to the introspective results. Only 
six subjects were tested—A., Ad., C., G., Hs., S—a group of 
rather strongly visual subjects on the whole, with the exception 
of Ad. The reports may be briefly summarized as follows: 
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A.—Vis. and aud.-mot. in varying degrees. Vis. apparently 
most prominent. 
Ad.—Aud.-voc.-mot. No vis. 
C.—Vis. and aud.-mot. 
G.— Vis. and aud.-mot. 
Hs.—Vis. (including number form), lip-mot. and slight 
amount of aud. 
S.—Vis. and artic., latter apparently more important. 


It appears from this summary that the same general distri- 
bution of imagery obtains as for the non-verbal imagery in the 
reading, normal spelling, memory tests for letters and words, 
etc., except that visual imagery seems more important. Yet 
the same peculiarities are evident, viz., Ad. makes no use of 
visual and S. none of auditory, Hs. is very dependent upon lip- 
motor factors, while the other subjects show a division of labor, 
using the different forms more or less indiscriminately. 

It must be remembered, however, that the above is merely a 
summary, which as such can take no notice of many individual 
differences in the characteristics of these images and the ways 
in which the various kinds are used. A detailed account would 
show complexities similar to those described by Brown (24) in 
his discussion of mathematical processes. 

Our statement also disregards many factors of importance 
other than imagery. We have artificially separated references to 
imagery from their context, because of the use which we were 
now making of these tests. The following example, taken from 
G.’s introspection on one of the most difficult problems, sug- 
gests the complexity of processes which may appear: 


“T seemed to use my whole muscular system, using my fingers 
to hold some of the numbers, and using the whole trunk in rein- 
forcing some of the visual images. I also used some associational 
factors for hanging on to some of the numbers: e. g., in 61,424, 
the 61 as the Civil War period. In 424 I think the symmetrical 
appearance was a help.” 


In the simpler tasks tendencies to automatisms were much 
in evidence, bringing with them a diminution in imagery con- 
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trols. It was for the sake of breaking up these tendencies that 
we introduced the tests with Roman numerals, a work which 
they effectually performed. No new points for diagnosis ap- 
peared, however, except as the imagery was more prominent and 
felt to be more indispensable. In no case was the operation 
performed as a sheer automatism, since there was always at 
least the translation of the Roman form into either the Arabic 
form or the name of the number. 


i. PHYSICS PROBLEMS. 


In the selection of physics problems we were guided by the 
desire to secure questions which might stimulate concrete 
imagery, rather than merely verbal. Only five subjects were 
used—Ad., Hs., H., T., V.—of whom Hs. is the only one who 
has shown himself consistently visual, though Ad. has been so 
on occasion. In every case the problems were of a simple char- 
acter and quite possible of solution by this group of subjects. 
The following four problems are representative of the group.” 


“Suspend a weight by a string. Attach a piece of the same 
string to the bottom of the weight. If the lower string is pulled 
with a sudden jerk, it breaks; but if the pull is steady, the upper 
string will break. Explain.” (P. 37, 5.) 

“Will the water line of a boat rise or fall as it passes from 
fresh into salt water?” (P. 56, 3.) 

“Why do fine bubbles rise in a vessel of water which is being 
heated long before the boiling point is reached? How can you 
distinguish between this phenomenon and boiling?” (P. 207, 5.) 

“Why will a moistened finger or the tongue freeze instantly 
to a piece of iron on a cold winter’s day, but not to a piece of 
wood?” (P. 219, 4.) 


“The following 11 problems were selected from Millikan and Gale’s 
“First Course in Physics”: P. 37, 5 and 13; p. 56, 1 and 3; p. 145, I; p. 
207, 5 and 12; p. 215, 3; p. 219, 2, 3, 4. 
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As in the case of the preceding problems we may summarize 
the introspections without discussion of points of detail.” 

Ad.—Vis. (definite and good), kinesthetic, tactual, olfactory, 

verbal. 

Hs.—Vis., kines. (decided), tactual, temp. (?), verbal. 

H.—Vis, (slight and vague), kines., verbal. 
T.—Vis. (shadowy), kinzs., verbal. 
V.—Vis. (slight), aud., temp., pain, kines, tactual, verbal. 

The most important forms of imagery for the solution of 
these particular problems are apparently visual, kinzesthetic and 
verbal, with the emphasis on the latter. Numerous comments 
were made with regard to the functions of the imagery used, 
the subjects sometimes insisting on the importance of concrete 
imagery for the solution of the problem, and sometimes declar- 
ing that all the rest was merely an accompaniment to the verbal, 
which was their sole dependence. 

The tests as a whole proved themselves valuable, both by the 
arousal of a variety of forms of concrete imagery, and by the 
opportunity which they afford to study the functions of imagery, 
both verbal and non-verbal. Other fields, such as chemistry, 
physiology, geometry, etc., would offer similar material, which 
might be utilized with profit. | 


J. SUMMARY OF DIAGNOSTIC RESULTS OF PRELIMINARY TESTS. 

Though we started out quite ambitiously as to the scope of 
the field which we should investigate, as indicated, for example, 
in the reading tests, we have been forced by the demands of 
the situation to narrow this range. This has meant that we 
have confined ourselves chiefly to the investigation of the various 
forms of verbal imagery and to visual non-verbal imagery. Our 
attempts at more accurate diagnosis and at training have been 
directed toward some aspect of these forms. As an explanation 
of the directions taken by our next group of tests we may 
summarize briefly the results thus far obtained. 


* The forms mentioned as most satisfactory or most prominent are ital- 
icized. As in the tests with pictures, the term “verbal” is used for all imagery 
which is not “concrete.” It might, of course, appear in any form, but in 
these tests visual verbal was never reported. 
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TABLE XIV. 
Summary of Diagnostic Indications of Preceding Tests. 
Verbal Imagery. Visual Non-verbal. 

Test. Vis. Aud. Voc.-mot. No vis. No aud. Reported. None. 
S Reading. A, CC, GjA, Ad, Cj All. Ad, H., T.1G4, &., All. No_ subjects. 
= Reprod. ue. P., S.1G., Hs. P.j (P. little.) | V. un. ?) CH. ” . very 

un. mo ittle. 
3 Spelling. A., C., G. do. do. Ad., H., T.,4H., S., Sun. 

s. ms J , 
“ Sun. (T.?). 
~~) Pronouncing, i. San ee do. do. Ad., H., 7a do. 
S Hs, va a ¥ V. 

un. 
= Memory (a) do. do. do. do. do. 
fx) (P. little.) (P. little.) 
= a“) No subjects. do. do. All. do. ‘ x" Ad. 
Re om * T)(H, and V. very 
Gy —(H., he lhittie.) 
a, ® Dp; ; All.* No subjects. 
be Pictures. No _ subjects. do. do. All. do. pos C., + Bey! {H . T., V. 
a : east. 

Rhyming. i. . aie wae A., Ad, H., do. 
S., Sun. do. do. re ou Vs | 
Same ending. A., © y do. do. oo me te 
s., “> *% . 
Sun. 





























* A., G., Sun. not included in this test. 
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Comments on the Above Table.—It must be clearly under- 
stood that the above represents merely a summary, and as such 
slurs many of the details of variation, both between subjects 
and within a given test for any one subject. For those differ- 
ences the reader is referred to the more extended discussions 
and summaries for each test. The present table expresses the 
general outcome in the way of diagnosis for the various sub- 
jects. For example, we have indicated the vocal-motor as 
present in all tests for all subjects, with the possible exception 
of P. Yet if we look back through the other lists we find many 
individual cases where it was absent. However, when we put 
together all the reports of any subject for any group of tests we 
find, somewhere in this total, references to vocal-motor or articu- 
latory: a fact which justifies us in saying that all subjects, on 
occasion, do make use of this imagery-movement complex. A 
similar statement might be made with regard to other points 
in the table. 

The points which appear from this table in the way of general 
diagnosis are as follows: (1) No subjects are completely lack- 
ing in vocal-motor “elements” (imagery or actual movement 
sensations) or in zisual non-verbal imagery. (2) The majority 
of the subjects combine auditory imagery with the vocal-motor 
complex, but three subjects—H., S. and Sun.—are sceptical with 
regard to the presence of this in any case and are usually very 
positive as to its absence. (3) Four of the subjects—Ad., H., 
T. and V.—report a practically complete absence of visual verbal 
imagery in these tests (T. indicating its possible presence in a 
few cases), while P. reports very little of this, and that very 
vague, usually. (4) While all subjects report some visual non- 
verbal imagery, there is a very great difference in the vividness 
and abundance of this, as well as in the accuracy as indicated . 
in the objective results. On the whole, A., C., G., Hs., S. and 
Sun. report it as extremely abundant and vivid, P. finds it fairly 
profuse but very lacking in vividness and detail, Ad. uses it in 
abundance in one test (Pictures), slightly in another (Read- 
ing), and none in a third (Memory), while H., T. and V. use 
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a very slight amount, and that very unsatisfactory, in any of 
the tests. 


2. TrEsts FoR More AccuraTE ANALYSIS OF TYPES. 

The directions which this analysis must take are obviously 
dictated by the outcome of the preceding tests, as indicated in 
the above summary. That is, considering the limitations as to 
scope which we have set up for ourselves, we wish tests which 
make a special appeal to visual verbal imagery, to auditory 
verbal and to visual of forms and colors. By such tests we may 
be able to determine whether a given subject is persistently 
deficient in a given kind of imagery, or whether its absence in 
the preliminary tests is due to the fact that it was overshadowed 
or crowded out by other stronger forms of imagery. All the 
tests reported in this section have some special bearing along 
one of these lines, a fact which will be made clear in the course 
of the discussion. 

For the most part we shall follow the order of sequence of 
tests as given in the list on p. 29. For the sake of compactness, 
however, we shall combine the account of certain of the dis- 
traction experiments with the discussion of the simpler tests. 


a. TESTS NOT INVOLVING DISTRACTIONS. 
(1) Memory Tests. (See description, p. 29.) 

The first two tests of this group, which call for the memo- 
rizing of Roman and Arabic numerals and of words pronounced 
alike but spelled differently, were introduced because of the fact 
that that they involve materials whose names alone are inad- 
equate to distinguish them from one another. The most obvious 
and direct way of retaining the differences would seem to be 
the visual image of the terms as given. Other methods may 
be used, but as a rule are more clumsy and so are difficult of 
application in the time given for learning. The tests thus afford 
a direct appeal for visual imagery. 


(a) RomMAN AND ARABIC NUMERALS. 
In addition to the simple tests with these materials we have 
included others involving “distraction” of swallowing (see dis- 
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cussion of this, p. 30). As this was designed to reduce the 
vocal-motor factors, it was thought that it might, by indirect 
means, intensify any appeal to visual imagery inherent in this 
test. 

Introspective Evidence-—The following brief excerpts from 
the introspections indicate the main characteristics of the 
imagery used in this memory task. (N. refers to the “normal” 
cases: i. e., those where no distractions were added. Dr. indi- 
cates those carried on while the subject was drinking. ) 


Ad. 


N.—Aud.-artic., with something of a shock of hesitation 
for the Roman numerals, which helped to distinguish. 
Vis. in just one case. 


Dr.—Aud.-artic. as before. Used words for the location of 
the Romans. 


C. 


N.—Aud.-artic. for first cue. Wrote all numbers first in 
Arabic, then changed, relying on visual images. 
Dr.—As above. Interfered only as distraction of attention. 


Hs. 


N.—Aud.-lip-mot. for numbers, with vis. for form of number. 
Dr.—Practically no difference, except as distraction. In one 
case seemed to interfere with artic. 


H. 


N.—Mainly artic. with occasional zis. for Roman numerals, 
also occasional assocs. 

Dr.—About the same, tho’ artic. somewhat interfered with. 
Think it came in between swallows. Rhythm broken up. 


“If I were sure what aud. were like I might think I had 
some here.” 


Pp. 


N.—Numbers both aud. and vis. Also vis. scheme of loca- 
tion for Romans. 
Dr.—More or less of a distraction—interfered with building 
numbers into scheme successfully. 
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S. 
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N.—Vis.-artic.-kines. Artic. for all the numbers, vis. as 
determining form, but too profuse to be very satisfac- 
tory, kines. feel for location of numbers. Also assoc. 


connections established. 
Dr.—Same except for distraction. 


Sun. 


N.—|’is.-artic and relational. Pronouncing gave cue to the 
vis. I tried especially to vis. Romans and, accordingly, 
they stood out on a white background, while the Arabic 
were lost in a dark background, growing lighter toward 


the Romans. 


Dr.—Interfered mainly as a distraction. Seemed to be able 


to pronounce just the same. 


p 


N.—Aud.-arttc. for all, vis. for Romans. 


Dr.—No interference except distraction of attention. In fact, 
chief interference seemed to be with the vis., since it 
required a special act of attention to get this, which 


drinking seemed to prevent to some degree. 


TABLE XV. 
Summary of Introspective Reports. 














: Imagery used. | | 
Subject. Method Vis. Aud. Voc.-mot. Form retained by: Effect of Dr. 
Ad N. (x) x x Shock. (1 vis.) 
Dr. x x Words— oO. 
“Rom.,” “Ar 
Cc N. x . x Vis. : : 
; Dr. x x x = Distraction. 
N. x x - 
Hs. Dr. -- x + “ (Slight voc.-mot. 
N (x x (Vis.) (assoc.) disturbance. ) 
H. Dr. x ? x “" - “ (Voc.-mot. disturb.) 
Pp N, x x Vis. 
. Dr. x x oe CT) 
S N. x oe : 
. Dr. x x aes * (Slight.) 
S N. x x o 
un, Dr. x x ir) ir) 
T N. x x x oss 
Dr. x XY x * (less.) “ (Interfered most with. 
. vis.) 























Note: “x” indicates presence of given imagery. 
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It appears from the above comments that this test is quite 
effective in stimulating visual imagery: the purpose for which 
it was planned. With the exception of Ad. and H., who had 
almost no visual imagery aroused, and V., who was not given 
these tests, all the subjects reported dependence upon visual 
imagery, even P. and T. relying greatly upon it. The presence 
of auditory or vocal-motor imagery in all cases, in addition to 


_ the visual, is entirely in accordance with our earlier results. 


The effect of the drinking was chiefly its interference as an 
attentional distraction, though two subjects report a slight vocal- 
motor disturbance. In general, however, it appears that what- 
ever the subjects mean here by articulatory or vocal-motor fac- 
tors can continue during the process of swallowing. In no case 
did this distraction seem to throw the subject back more upon 
visual imagery, and in one case (T.) it even interfered with the 
use of this. 

Quantitative Results—If{ any objective correlations appear 
from these tests, they should show a disadvantage on the part 
of the less visual subjects. This might appear in any of severat 
ways, however: (1) There might be a lower degree of absolute 
accuracy, because of the greater difficulty of the task which they 
had to perform; (2) There might be more errors in form where 
the numbers were retained correctly; (3) The vocal-motor dis- 
traction—drinking—might cause a greater drop in accuracy for 
the less visual, by interfering with their vocal-motor substitutes. 
Our results fail to show consistent correlations in any of these 
directions, although there are sporadic instances in line with 
each. For absolute accuracy we find an almost complete lack 
of correlation, although it may be significant that H., who has 
showed herself very lacking in visual imagery in this test as well 
as in others, has the lowest average. With regard to the second 
point, we find that errors in form where the numbers are correct 
do occur, but that the less visual subjects are no more involved 
in these than the highly visual. Accordingly, the value of these 
errors for diagnosis must be considered negligible, so far as our 
results indicate. The effect of the attempted vocal-motor dis- 
traction was a reduction in accuracy, as indicated by a com- 
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parison of averages, for five subjects—Ad., P., S., Sun., T.; a 
list which shows a combination of strongly visual subjects, 
slightly visual, and one who used practically no visual in these 
tests. Moreover, the introspective reports indicate that the 
drinking interfered, not as a vocal-motor interference, but chiefly 
because of its effect on the attention, and in one case because 
it lessened the ability to use visual imagery. 

General Conclusion with Regard to the Value of this Test.— 
From the above results we seem justified in considering this test 
as efficacious in calling forth visual imagery and in furnishing 
valuable introspective material, but as not yielding objective 
results which can be readily used for interpretation of imagery 
processes. 


(b) WORDS PRONOUNCED ALIKE BUT SPELLED DIFFERENTLY. 
(See description, p. 29.) 

Three normal tests were given, two with the distraction of 
swallowing, and five with that of whistling, the aim being to 
‘supplement the direct appeal for visual imagery by an indirect 
stimulus. Since the effects of swallowing were similar to those 
in the preceding test, comments with regard to these are omitted, 
reference to whistling (“Wh.”) being substituted for them. 


INTROSPECTIVE EVIDENCE. 


A. 
N.—Vis. and aud.-voc.-mot. with much guessing. More aud.- 


mot. in reading and more vis. in recall. Said for one: 
“Felt oscillation. Unable to give self up wholly to 
either aud.-mot. or vis. Can’t get hold of it in learning 
without vis. imagery. Vis. chiefly in recall.”’ 
Wh.—Whistling did not seem to interfere with aud.-mot. 


“‘Seemed chiefly to operate to rob of all notion of mean- 


ings of words.” “Recall perhaps Jess visual than in 
preceding and a little more aud.-enunciatory.” 


Ad. 
N.—Aud.-mot. Some help on locations from oculo-motor. 
Wh.—As before. Whistling disturbs but doesn’t make aud. 
impossible. Vis. in only one case, and spelling in 
only one. 
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i. 
N.—Aud.-mot. for position of words. Vis. for location of 
spelling. 


Wh.—Same method. Wh. some disturbance, but mainly as 


distraction, though it seems to interfere some with aud. 
When aud. was lost zs. did not help. 


Hs. 
N.—Aud.-lip.-mot. for position of words, vis. for correct 
spelling. 
Wh.—Same gen. method but vis. rather more prominent. 


Wh. a decided distraction and apparently a special dis- 
traction for aud.-lip-mot. 


H. 

N.—-Mainly artic., but some vis. for occasional words. This 
seemed important in getting correct locations in some 
cases, though in others it was quite inaccurate. 

Wh.—Mainly artic., with occasional vis. and some meaning 
assocs. Some motor for spatial location. 


P. 
N.—Mainly aud. process. Attempt to keep differences be- 
tween words in vis. terms, but not very successful. 
Wh.—Predominant attention given to attempt to get aud. 
series, with which whistling interfered. Some vis. but 
attempt to rely on this not successful. 


S. 
N.—V1s.-artic. for each word. 
Wh.—Required considerable attention at first, but soon came 
to make no difference. Distinction made by wis., by 
meaning or by kines. feel for location. 


Sun. 

N.—“It seems to be the pronouncing that gives the cue. If 
I can get the ‘feel’ the vis. image will come, but the 
former seems necessary to give the vis. image.” Arti- 
ficial assoc. connections also used. 


Wh.—(Not given.) 


T 


N.—Aud.-mot.and vis. also motions of head and eyes. 
(Some vis. for all.) 
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Wh.—(Humming instead of whistling used by T.) Same 
way. No special disturbance noted. 


V. 

N.—Aud. for all. Get positions mainly by spelling, but time 
is too short to do this satisfactorily. Meanings enter in 
to some extent, but there is not time to develop these 
satisfactorily either. 

Wh.—Same way. (Whistling quite a frequent accompani- 
ment to her working.) 








TABLE XVI. 
Summary of Introspection on Words Pronounced Alike but Spelled Differently. 
Subject. Imagery used. Correct spelling retained by:|Effect of whistling: 
Vis. Aud. Voc.-mot. 
N. x x x Vis., some meanings. Interfered with mean- 
A. Wh. x x x “ “ “ ings. 
Diminished vis. once. 
N. 0 x x Oculo.-mot. plus. ? 
Ad. Wh. (1) x x Vis. for 1. Sp. for 1. Disturbs aud. 
what. 
N, x x x Vis. , 
C. Wh. x x x e Disturbs aud. 
N. x x x ps what. 
Hs. Wh. x x x > Disturbs aud.-lip.-mot. 
N. (x) x = , 
H. Wh. (x) x (“) (assoc.) (kinzs.). 
N. x x Vis. : 
P. Wh. x x “ but unsatisfactory. Disturbs aud. 
N. x x Vis. : 
Ss. Wh. x x “ meaning, kines. Distraction. 
N. x x “ assoc. 
Sun. Wh. 
N. x x x “ with eye and head mov’ts. 
T. Wh. x x x «“e iti Ltd > ae eé O 
N. x Spelling meanings. 
Vv. Wh. x “ “ o 























This test, like the preceding, is evidently successful in calling 
forth more visual verbal imagery than have many of those used, 
though the same group of subjects who have been most deficient 
in this respect in other tests use least of it here (with the excep- 
tion of T.) : 7. e., V. reports none, Ad. only one, H., “occasional,” 
and P. a considerable amount of a sort which he considers 
unsatisfactory. Other factors are present as before. Whistling 
seemed to be more successful as a shunt (especially for the aud.) 
than did the drinking, though it lessened the amount used, rather 
than entirely eliminating it. 

Quantitative Results ——The accompanying table gives in detail 
the quantitat:ve material gained from this test. For our pur- 
poses it seemed desirable to give in separate columns the per- 
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centages for words reproduced correctly according to pronouncia- 
tion regardless of spelling (“Wd” in Table XVII) and the per- 
centages of words correct in both pronunciation and spelling 
(“Sp.” in Table XVII).*° The difference between these two 
records is given in still a third column (“Diff”). - 

Several forms of correlation might be anticipated from this 
test: (1) Since these tests apparently made a special appeal to 
visual verbal imagery as a means of retaining the correct spelling 
of the words, it might be expected that the more visual subjects 
would have the better records for absolute accuracy, as indicated 
in the “sp.” column. On the basis of the averages of the per- 
centages in this column the subjects would appear in the follow- — 
ing order according to excellence: 

The first four subjects in the list all use visual 


1. S.—82.8 verbal imagery as an important form of control in 
7 eee this test, according to their introspections, and all 
5- s 6.4 but T. make much use of it under other condi- 
4. &.—§9.4 

5. H.—s54.5_ tions._/On the other hand, the next four all report 
6. P.—51.4 a general inadequacy of visual verbal imagery, 
7- Ad.—46.4 which they could not overcome satisfactorily in 
: lie this test. So far the correlation is good, though the 


quantitative difference between C. and H. is very 
slight. A., however, entirely fails to fit into this grouping, as 
he has shown himself to be a good visualizer in other tests and 
he relied upon visual imagery as an aid here. Yet he comes at 
the end of the list: a fact which illustrates the danger in drawing 
conclusions from the objective results alone. 

(2) The first correlation attempted was based on the absolute 
accuracy of the results. The second is concerned with the rela- 
tive accuracy of the forms of the words: 1. e., the spelling alone. 
A measure of this is obtained by reference to the differences be- 


* A typical instance may show how this distinction was applied. The 
words of the original series as given are followed by the words—in paren- 
theses—as reproduced. The grading for this would be: “Words,” 100 per 
cent.; “Spelling,” 44.4 per cent. 

rain (rein) two (two) ere (ere) 
too (to) reign (rain) air (air) 
rein (reign) to (too) heir (heir) 
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tween the averages computed for words and forms correct and 
those computed for words correct regardless of spelling. The 
existence of any difference between these is an indication that 
auditory or motor controls play some part in the learning. It 1s 
interesting, therefore, to note that all subjects show some dis- 
crepancy between these averages and all report the use of audi- 
tory or motor images. It might also be assumed that the slight- 
ness of the difference would be an indication of the degree to 
which visual imagery appeared as a check on the auditory-motor. 
Arranging our subjects in order according to the size of this 
difference we have the following list: 
Again the correlation appears roughly. The 
Hs.— 6.1 three subjects who have the largest differences 
T.— 7-1 have all reported themselves to be non-visual in 
H.— 8&1 ; ; 
S110. this test as in others. On the other hand, of the 
A.—11.1 first six subjects in the list all but one (H.) have 
C.—11.2 used visual imagery for this test, though one 


O ON AWNFWHN HE 


Ad.—16.3 (T.)has not employed it as a general rule in 
, ary other tasks. The case of H. is not difficult to 


understand, when we refer to the table and find 
that her record for absolute accuracy was very low, as well as 
her accuracy for words merely as pronounced. If the lack of 
visual imagery disturbed her it evidently did so by disrupting 
the whole process of memorizing rather than by affecting mainly 
the essentially visual factors in this. 

(3) We might also look for a correlation between the inter- 
ference produced by the auditory-motor distractions and the 
strength or weakness of the visual imagery as a means of con- 
trol. Our results are not adequate to show whether such a 
relationship exists, however, since the distraction experiments 
came at the end of the series, where the effect of practice might 
overcome the disturbance occasioned by the distraction. 


(c) WORDS SPELLED ALIKE BUT PRONOUNCED DIFFERENTLY. 

For the preliminary series the words were given as described 
on p. 29. In the later tests, this procedure was modified, since 
we found that a subject sometimes changed the spelling of the 
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words, when he simply heard them as in the first procedure. 
Thus, when he heard the two pronunciations of “bass,” he might 
visualize one as “bass” and the other as “base,” and thus hold 
the distinction on a visual basis. This tendency was lessened 
when the subject was given a typewritten list of the words, with 
no indication of the pronunciation to be used, to follow as he 
heard the words read. To improve his opportunity of intro- 
specting on his imagery for the words, he was then asked to 
think through the words once, with the list still before him, and, 
finally, to read the words aloud from the list. Thus all that he 
was required to keep was the auditory differentiation between 
the words. 

As before, we shall give first the introspective data, then the 
objective results, though the latter are less significant because so 
few subjects are included. 


INTROSPECTIVE EVIDENCE.” 


A. 

5,9, 10: Aud. of reader’s voice, shifting to own voice. Artic. 
factors as always, though not cognizant of actual movement. 
Meaning enters in some, but not as much as would be expected 
Said for 9, “Beautiful aud. images all through, but was not sure 
of the order.” 6: Sounding the vowel knocked out the aud. and 
the artic. completely during ‘the interval between hearing the 
series and saying it. Came back in fleeting aud. images with 
trial pronounciation. 7, 11, 12: Like 6, but rather more of a 
disturbance. 8: Like preceding tests with distractions, but 
even greater disturbance. 


Ad. 

5, 9, 10: Aud.-artic. Strain in throat. Aud, of reader’s 
voice. Some secondary aids. 6: Vowel didn’t bother. Process 
like preceding. 7, 11, 12: For 7 and 11 whistling seemed to 
have no effect. Artic. strain was noticed. In 12 whistling 
seemed to bother. Attention was distracted and sound some- 
what interfered with. 


*In the above account the numbers refer to the number of a given group 
in the series. Reports on the earlier tests have been omitted for the most 
part, since there was less certainty expressed with reference to them. Tests 
5, 9 and 10 were given with no distractions ; 6 with the sounding of a vowel— 
“a”; 7, 11 and 12 in connection with whistling, and 8 while counting. 
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TABLE Xi, 
Percentage of Accuracy in Memorising Words S|, 
Subject. A. Ad. C. Hs. 

Im. Control. A.-M., V. Mean’g. | A.-M. (V.). A.-M., V. A.-L.-M., V. 
4. 
Wd. Sp. Dif.| Wd. Sp. Diff.| Wd. Sp. Dif. | Wd. Sp.__ Diff. } 

Normal. | | 
2 ee rer 77.7 44.4 33.3 | 33.3 33.3 00.0 55.5 44.4 I1.1 | 100.0 100.0 00.0 | |, 
De sp och pie 88.8 66.6 22.2 33.3 33.3 00.0 | 100.0 100.0 00.0] 1000 97.79 23a i 
a ao i eae 55.5 33.3. 22.2 | 100.0 44.4 55.6 55.5 55-5 00.0 55.5 55.5 000. \: 
pt. | 
Ns is ene beat | 222 222 000] 77.7 4«®+411.1 666] 444 44.4 000| 777 977.7 070} 4 
Bes is svt hglomeras | 66.6 ene 21.3 33.3 33.3 00.0 | 66.6 oe. 32 888 888 00.0 | 1 
Wh. 4 
Wears os 5 6 week ais | 233 33.3. 00.0 | 100.0 ey: <aRs 555 44.4 ILI 66.6 44.4 22.2 : : P 
DP etkk is snhernebu 44.4 33.3. +%XII.I | 100.0 100.0 00.0 | 100.0 77:7 22.3 77-7 77:7 + +90.0 ‘ 

© beds s ite wehe wicks | 55.5 55.5 00.0 II.I II.I 00.0 66.6 78 ie 66.6 44.4 22.2 
Pree Taam er a a | 44.4 22.2 22.2) 100.0 799 22.3 88.8 88.8 00.0 66.6 66.6 00.0 | Ik 
S  peaWeaean aa aw 4.eies | 4. 999 eno 44.4 44.4 O00] 55.5 44.4 ILI 77.7 77.7 00.0 
Bie aicadwes wee | 333 $233 o60 | 955" 466: Tis | 555 555 000] 888 888 ooo} jj 

ae | “sin sion met 
AG, ws coxeweae sees | 54.5 43.4 III 62.7 40.4 16.2 67.6 564 III 78.7 72.6 6.1 i 
ee Rarer Soaeee | 17.2 15.0 I0.I 209.9 209. «18.6 | 15.6 17.6 II 11.4 14.5 8&9 | 











Explanation of table: The subjects’ names are indicated by initials along the upper horizontal line. j 
images; A., auditory; M., motor; L.-M., lip-motor; Art., articulatory; Sp., shows that words were spelled; Me 
in parentheses. In the vertical column at the left the numbers of the tests are given. Under each subject twe 
according to their pronunciation, regardless of spelling; under Sp. are the percentages of correct words with }, 

* Distraction was omitted with V. for 3 and 4. 
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; 
ords Myelled Differently, but Pronounced Alike. 

H. P. S. T. V.* 

}, Art. (V.). A. (V.). Art., V. A.-M., V. A., Sp., Mean’g. 
—4L mer ap - ; 
iff. Va Sp. Diff.| Wd. Sp. Diff.| Wd Sp. Diff.| Wd. Sp. Diff.| Wd. Sp. Diff. 

| 
0.0 14-4 44.4 000] 1000 33.3 66.7 1000 55.5 44.5! 1000 77.7 223] 55.5 222 33.3 
2.3 | 16.6 66.6 00.0] 55.5 55.5 00.0] 1000 1000 000| 77.7 77.7. 000| 1000 77.7 223 
0.0 + li 55.5 00.0/ 1000 77.7 22.3 | 100.0 100.0 00.0 55.5 44.4 IL! 66.6 33.3 ie 
10.0 | 11.1 1.1 000| 666 44.4 22.2) 1000 1000 000| 555 55.5 000 666 666 000 
0.0 | +4 33-3 +%XI1.I | 100.0 9. 23 | 1000 100.0 00.0 | 100.0 97 2233 66.6 44.4 222 
22) Noo 444 556) 77.7 11.1 666} 1000 444 5§5.6| 1000 100.0 00.0 444 ILI 33.3 
30.0 88 77.7 11.1 | 1000 444 55.6 1000 100.0 000! 1000 1000 000| 77.7 444 33.3 
22.2 BS 464 11.5] 555 55.5 00:0] 777 S55 232) 77:7 (77-7 ©00)] S55 444 31.1 
00.0 0.0 100.0 000} 33.3 22.2 1.1 | 888 888 oo0; 8&8 88 000} 666 44.4 22.2 
00.0 5-5 555 000) 66.6 666 000) 100.0 1000 000) 666 666 o00|) 666 555 I1.1 
000 | 166 666 000] 77.7 77.7 00.0 | 666° 666 00.0 | 1000 777 223 55.5 55-5 00.0 
pee 4 spo thas ites 
6.1 12.6 54.5 8.1 75.7 51.4 24.3 | 938 828 11.0; 838 76.7 7.1 65.6 45.4 20.2 
8.9 me. 117.2 103] 184 18s 22.1 89 208 160; 156 1116 90 O4 134 106 

| | 
| line. {Below these the striking characteristics of the imagery controls are noted for each, as follows: V., visual 
ed; Meln’g, that meaning of words was an aid. When a form was used only occasionally or slightly it is put 
ject twc} columns of percentages are given: Under Wd. are given the percentages of words correctly placed 
ls with lsorrect spelling; under Diff. are the differences between the other two percentages. 
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C, 

5: Aud.-mot. and vis. 6: Same way. “A.” did not bother 
except as general distraction. Think there was maximum of aud. 
and minimum of mot. 7: Could get aud. all right while whist- 
ling. This seemed to make it no harder. 8: Harder. Counting 
broken up. Think I slipped words in between. 


Hs. 

5,9, 10: In 5, tried without much success to use aud. In 9 
and 10, did chiefly in aud.-lip-mot. Aud. of reader’s voice. 
Some reference to meaning, but not sure that it helped. 6: 
Attempt to use aud. image in connection with vis. perception of 
word. “A” interfered but did not prevent. 7, 11, 12: Decided 
disturbance, though tune very automatic. Did get some aud.- 
lip-mot. and tendencies to movement. Tended to stop whistling 
in order to pronounce. Felt lack of being able to mutter to 
myself. 8: Great deal of a distraction. Counting broken up. 
Did get aud., and, I think, lip-mot. 


H. 

5, 9, 10: Artic. and perhaps two aud. images. Some associa- 
tions entered in. 6: “A” interfered to some extent. May 
have had some aud. images. Some associations. 7: ‘Whistling 
cuts out artic. fairly well. Think I had aud. for several.” For 
It and 12, “Whistling didn’t seem to bother much, but there 
was less artic. Yet got some artic. while actually whistling. 
Some aud. of reader’s voice and some assocs.”’ 8: Similar to 7, 
but think had some artic. 


Py. 

5,9, 10: Aud. images. Very definite, vivid and exact images 
of reader’s voice. 6: Essentially a distraction. 7, I1, 12. 
Whistling only a slight disturbance and that purely a matter of 
attention. Still did in aud. terms. 8: More of a distraction. 
Quite sure that can image both words and counting at once. 
Aud. image the cue as usual. 


> 
5, 9, 10: Vis. and artic., possibly some aud. At least the 
artic. is more intensive. 6: No difference except that confidence 
was lessened. 7, 11, 12: Whistling disturbed artic. Couldn’t 
keep up with it but could artic. some. Could tell that it was 
reader’s voice rather than anyone's else. Meaning helped. 
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Sun. 
(Only prelim. series given to Sun.) 

Made certain differences in vis. images to represent differ- 
ences in sounds: e. g., lengthened space between letters in one 
case, put in Greek omega in another, etc. She says for one test: 
“Vis. image most prominent by far for recall, though pronounc- 


~ te | * "y au Faint 
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ing played some part in giving vis. image. 


In one case I think 


I had an aud., though perhaps more pronunciatory. It seemed 


like a fleeting aud. image, however. 


reader’s voice than anything else.” 


TABLE XVIII. 


More like an echo of the 

















Summary. 
: Imagery used. nie bat : b i ; 
Subject. Vis. rary Ven. anae Distinction retained by: | Effect of distraction. 
A. ; x x Aud.-artic., 
my x x ras - Interfered with aud.-artic. 
Wh. x x Lt) oe oe 46 4¢ i 
Count’ A x x és “ “é o6 ee “ 
Ad. : x x Aud.-voc.-mot. 
ae tad x x “ sé “ Oo 
Wh. x \ x = ee Distract’n once, aud. dis- 
turbance once. 
County x x ALLY AE GE Count’g broken up. 
Cc. ’ x x x . a “—slight). 
x % x x x et <n Very slight distract’n. 
Wh. x x x “ (“ 4“ “ ). 0 
— x (x) x ee A “ ).. |Harder. Count’g broken up. 
Hs. ; x x (“‘—tried to use). Lip.- 
mot. 
“a” x (x) x (“‘—tried to use). Lip.-|Interfered somewhat with 
mot. aud. 
Wh. x x “  Lip.-mot. ee somewhat with 
' aud. 
Count’g. x x “  (Lip.-mot. ?) Distr. Count’g broken up. 
H. ; ? x Artic. 
— es (x) x ** (and perhaps aud.). | Artic. somewhat disturbed. 
Wh. x x (“) and aud. Assocs. rs - oe 
County. x (x) | ” vid - 
rs . x Aud. f r 
“49? x o¢ Distraction. 
Wh. x bd “ 
Count’g. x ah “ (Can image both.) 
S. : x x Artic. 
647 a x “ Lessened confidence. 
Wh. x ? x * (and aud. ?). Bothered artic. 
Count’g. x ? x “6 “ 46 “ “ 
Sun. 
(Prelim. ) x ? x Vis. diff. (aud. ?). 




















A comparison of these tables with those on p. 101 and p. 105 


shows that the present test calls forth less visual imagery and 
more auditory than the two preceding tests. All but the subjects 
who have been dubious with regard to the presence of auditory 
images from the beginning (H., S. and Sun.) report these as 
constantly present, though Hs. notes some difficulty in getting 
them. H., S. and Sun. report it as possibly present. The dis- 
tractions used are effective in several cases in decreasing the 
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amount of articulatory imagery and almost forcing the gubject 
to depend on auditory, and in several cases the auditory imagery 
was disturbed. 

Quantitative Results.—It might be expected that, in thege tests, 
the advantage would be with those subjects who use ayditory 
imagery with readiness, rather than with those who are mainly 
dependent upon vocal-motor. By reference to the preceding 
pages it will be seen that the latter are H., S. and Sun., and that 
Hs. reports difficulty in connection with the auditory imagery, 
especially in the first series. If these tests as a group operate 
unfavorably towards the non-auditory subjects, this fact should 
appear objectively by a lower average of accuracy on their part 
for the series, The following are the averages, together with 
the mean variations, for the six subjects who were given all 
eight tests: A.—73.6+ 18.7, Ad.—76.3 + 13.2, Hs.—74,9 + 
14.6, H.—79.1 + 18.1, P.—81.9 + 9.1, S—72.1+ 9.7. It is 
evident, first, that the mean variations are very large, showing 
that a much larger number of tests would have to be used, before 
we could feel that the averages were very significant. The 
changes in conditions, which were introduced for the introspec- 
tive material which they might afford were doubtless partially 
responsible for the extent of these variations. The averages 
themselves do not prove very illuminating. Instead of H., S. 
and possibly Hs. being at the foot of the list and separated from 
the other three subjects by a large difference, they are scattered 
through the list and the differences from subject to subject are 
slight. It might be anticipated that such a discrepancy between 
the subjects would be more apt to appear in the records for the 
five tests where distractions were added, if these distractions are 
more of a handicap to the subjects who depend most upon vocal- 
motor factors. The averages do not show this result, however. 
They are as follows: A.—71I.1+ 21.3, Ad—66.6 + 13.3, 
Hs.—68.8 + 12.6, H.—82.2 + 20.8, P.—75.5+ 3.5, S—66.6 
+ 8.9. The low records for A. and Ad. and the high record for 
H. are quite anomalous, so far as any such interpretation is 
concerned. H. even shows a higher average for the tests with 
distractions than for those without. 
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While the failure to find a correlation between the quantitative 
results and the character of the imagery used does not prove the 
impossibility of an objective use of these tests, if the number of 
tests and of subjects be sufficiently increased, they do serve to 


confirm us in the opinion that the method is of value chiefly for 
the introspection which it stimulates. There is a difficulty in 


the way of increasing the number of the tests, due to the relative 
scarcity of these materials. It is, of course, possible to use the 
same words in several different combinations, but that duplication 
itself introduces a change in conditions. As the results stand, 
it must be admitted that they do not show a serious handicap 
for the subjects who use vocal-motor controls where the others 
add to these auditory imagery. 


(2) Matching and Sorting Tones and Shades of Colors. 
(See Description, p. 29-30.) 

These tests were designed for purposes of both diagnosis and 
training of deficient color imagery. We shall discuss them briefly 
from the standpoint of the former use. 

Introspective Records. In general, we may say that all the 
subjects who showed any great readiness in the use of color 


imagery in our earlier tests, tended to rely upon it here to a great 


degree. This does not mean that they necessarily used it through- 
out the operation of matching or sorting. The selection might 


be made largely as a kind of a sensory recognition, involving 
no reference to imagery. But all the above subjects fell back 


upon visual imagery to some extent, either in the moment just 
before beginning the sorting, or when the first color was being 
placed, or when they were dubious as to the location of some 
particular card, etc. At such points visual imagery could be 
decidedly helpful. 

Our attention was directed especially to those subjects who 
reported least “concrete” visual imagery in the preceding tests 
and the greatest tendency to name materials (Ad., H., T., V.). 
In these tests the same tendency persisted, but its inadequacy was 
quickly forced upon the subject. Such comments as the follow- 
ing indicate the recognition of the faultiness of this technique: 
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Ad.—‘“Said, ‘nice light green,’ but the trouble was that there 
were other nice light greens in the series.” H.—“When looking 
at the standard color, articulated the word ‘dark orange,’ and 
repeated this when shown the series, but at once discovered that 
there were several darker oranges and discarded the verbal cue 
entirely, making the choice by means of the visual image,” etc. 
The latter comment also indicates the change which sometimes 
took place: 1. ¢., a development of visual imagery of the color to 
meet the difficulty. Another type of change which was fre- 
quently mentioned was an increase in the accuracy of the descrip- 
tive terms applied to the colors. All of the subjects showed 
some of this tendency. H., T. and V. reported also some depend- 
ence on visual imagery for the final decision. Ad. reported prac- 
tically none of this in any of the later series, though it appeared 
in a very few of the preliminary tests. 

In general, this test, like that with the pictures, seems quite 
successful in calling out visual imagery where this can be used, 
though this failed with Ad., while the other (1. e., the pictures), 
succeeded. 

Objective Results. The objective results are not presented, 
because, for reasons quite extrinsic to these tests as such, the 
conditions under which they were performed were too variable 
to justify us in using the quantitative materials: e. g., for several 
of our subjects, long time intervals were of necessity allowed to 
pass between the early and the later tests of the series, so that 
a comparison between the various subjects is not justified. Cer- 
tain indications of our results have suggested, however, that a 
set of these tests, carried out under more carefully controlled 
conditions, might yield confirmatory evidence of considerable 
value. 


b. TESTS INVOLVING DISTRACTIONS. 

We shall not discuss in detail the implications of these tests. 
The issues have already been defined in our historical account 
(see p. 10 ff), and the critical attitude assumed by Segal and 
Sybel has been mentioned. Before proceeding to our own results, 
however, reference should be made to Miss Downey’s use of 
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similar distractions in her investigation of writing controls 
(37).’*. This is cited here, instead of in the historical section 
because it is so closely related to our work, and thereby makes 
it possible to dispense with a report of the diagnostic results 
gained by this method when applied in the usual way: i. e., in 
conjunction with any form of task which may be under con- 
sideration. 

Two differences in the use made of these tests by Miss Downey 
and by the author should be noted. In the first place, the pri- 
mary aim of Miss Downey appears to be the reduction of the 
writing process to an automatism by actual distraction of atten- 
tion to another performance. In our work, on the other hand, 
the attentional distraction is always disturbing, since it tends to 
obscure the issue of imagery conflicts. This difference in interest 
leads to a still further difference in method. Miss Downey uses 
for the main process an habitual performance, but for the dis- 
traction something which calls for more or less attention. Our 
arrangement has been exactly the reverse of this: 1. e., the main 
process has been made as unhabitual and problematical as pos- 
sible, and the distractions used have been largely habitual in 
character, in order that the attentional disturbance might be 
slight. In the light of these differences in mode of approach, 
it is all the more striking that we should have arrived at con- 
clusions so similar. The following statements of her results 
should be noted for their bearing on the question of diagnostic 
value. 


“Tt is evident that success in meeting the conditions of the 
test does not depend, except to a very slight extent, upon versa- 
tilitv in the use of various imagery processes nor upon skill in 
‘shunting’ these processes, although such ‘shunting’ occurs at 
times. . . . . General habits of attention were much more 
potent in facilitating or retarding operations. . . . . Still 
more influential, however, is the tendency to focus by way of 
certain processes, so that success is more often achieved by a 


*For a full account of this portion of Miss Downey’s work see loc. cit. 
(37, 54-126). Pages 54-56 are especially valuable for general discussion of 
the significance of these tests with reference to both attention and imagery. 
Pages 98-100 present conclusions with regard to the effect of the given 
distractions on imagery. 
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synchronization or oscillatory conflict of two similar processes 
having high attentional value, than by ‘shunting’ so as to avoid 
imagery conflict. In this way B drives abreast two auditory 
or vocal processes, and S, A and D two visual processes.’” 


[Italics ours.] P. 98-99. 


“Any particular distraction either (1) introduced conflict of 
imagery and so threw a particular control process into the fore- 
ground; or (2) caused a ‘shunting’ of the control and so tested 
the various possible ‘controls’ of the subject tested; or (3) issued 
in actual distraction of attention from writing for a longer or 
shorter interval, so that writing approached automatism.” P. 54. 


These statements are thoroughly in accord with the results 
obtained by us in a great variety of applications of these distrac- 
tions, as described on p. 30. To the three effects above noted, 
we might add a fourth: wiz., the absence of any observable inter- 
ference, a result which was more apt to appear in our work than 
in Miss Downey’s. In fact, we were constantly in search of 
a distraction which might prove a mean between the two extremes 
of too great attentional disturbance and too little. A “distract- 
ing’ process which reaches the latter extreme is ineffective from 
the standpoint of imagery conflict. But even if this difficulty 
be partially overcome, the situation is not free from ambiguity, 
for Miss Downey’s statements show that either of two opposite 
effects may appear: 1. e., either a weakening or an intensification 
of the conflicting imagery. Evidently, then, the principle cited 
on p. 10 as the basis of the objective application of these tests: 
1. e., the assumption that sensory activities or imagery processes 
of any sort interfere with the simultaneous arousal of imagery 
of the same kind—has been proved not universally valid, and 
therefore not a safe basis for diagnosis. Miss Downey’s con- 
tributions with regard to the use of this method are, therefore, 
in line with the conclusions of Segal and Sybel, as well as those 
of the author. That is, at times the principle of interference 
and consequent “shunting” of imagery operates perfectly, and the 
result appears in the diminution of efficiency, affording an 
objective indication of imagery normally used. But at other 
times, the imagery which should be discarded in accordance with 
this principle continues to be used with no loss in effectiveness, 
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and occasionally with even an enhancement of value. Like most 
of the other so-called objective tests, these are. merely confirma- 
tory at best, except as the introspective material afforded proves 
serviceable. 

The conclusions, based on our own results, may be made more 
specific with reference to the relative values of the various forms 
of distractions used, and also in regard to certain special appli- 
cations which we made of them. It may be well to note, also, 
that many of the tests belonging to this group were introduced 
for their bearing on the problem of “training,” and not primarily 
for their diagnostic value. They will be more fully discussed 
when the report is made on that aspect of the work. 

Relative Value of Distractions: Visual.*® Of all the dis- 
tractions, these were the least successful for the analysis of 
imagery. It seemed impossible to strike even an approximate 
mean between the two extremes of overwhelming absorption of 
attention on the one hand, and complete lack of disturbance on 
the other. The two distractions used by us—tracing or copying 
a pattern and sorting colors—were capable of varying degrees 
of difficulty, but proved always either so easy that they offered 
no interference, or so hard that they interfered with the simul- 
taneous performance of any other mental act. S. is the only 
subject who showed any evidence of even a confirmatory value 
of these distractions. They proved excessively disturbing to 
him in whatever combination they appeared, completely disrupt- 
ing even such a task as listening to the reading of a passage. 
Though this effect occasionally took the form, according to S.’s 
introspection, of interference with the visual imagery which 
would normally have appeared, it was equally likely to evince 
itself in a breakdown of the articulatory processes. 


* By “visual” distractions we mean those which might be expected to 
conflict with visual imagery alone. Accordingly we have not included under 
this head such tasks as mental reading, since this involves for most persons 
a constant accompaniment of an auditory or articulatory sort, so that the 
distraction is not merely “visual,” but “visual-auditory,” “visual-articulatory,” 
or “visual-auditory-articulatory.” This usage is slightly different from that 
of Miss Downey, who applies the term to any distraction which is pre- 
sented visually. 
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Articulatory or Vocal-Motor Distractions. We have included 
in this group simply those which might be supposed to embarrass 
the articulatory without effect on the auditory elements. It 
seemed that these should be especially effective in cases where 
overt movements made up a part of the normal complex. The 
first two methods—pressing the tongue against the upper gums, 
and exhaling slowly—proved practically ineffective, except as 
introducing a certain amount of discomfort and inconvenience, 
which affected all subjects regardless of type. The third method 
—swallowing—was introduced, in the attempt to prevent move- 
ments or images of movements of the back of the mouth and 
throat, which were reported as important by certain subjects. 
In general, however, it proved ineffective as a disturbance after 
the first newness and consequent demand on the attention. had 
worn off. Reference will be made to certain special uses of 
this test in connection with the discussion of those of the next 
group. 

Auditory and Articulatory Distractions.*® Under this head 
we have included those methods which involved either actual 
auditory stimulation or the use of auditory imagery, and, for 
the most part, overt articulatory movements, though articulatory 
imagery was perhaps accepted as a substitute in a few cases 
‘(silent counting, etc.). All of those here cited proved suc- 
cessful to varying degrees, under certain conditions and with 
some subjects. These are the methods to which we referred in 
our general discussion of distraction methods, and are very 
similar to those used by Miss Downey. It is evident that these, 
when effective, may prove simply auditory disturbances, simply 
articulatory, or both, depending on the kind of imagery normally 
used bv the subject. The first method mentioned—continuous 
sounding of a letter—practically belongs with the preceding 


* Pure auditory distractions were not attempted by us, since they had not 
proved satisfactory when used by other investigators. The sounding of a 
metronome was the form most often used, but Meumann reports this as 
unsuccessful, since the subjects were able to disregard it entirely after a 
little practice. More satisfactory methods might have been discovered, but 
the combination auditory-articulatory methods seemed to meet the needs of 
the situation. 
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group of articulatory distractions, since the auditory stimulus 
was sO monotonous that it appeared to introduce no conflict with 
auditory imagery. The other methods occasionally did cause 
such a conflict. 

Special Applications of Distraction Tests. A more specific 
account of certain applications of these tests has been promised. 
These represent a more definite testing of the principle under- 
lying the use of distractions, and were elaborated with special 
reference to their use in the training series. In the following 
statement we shall illustrate our points by means of the auditory 
and articulatory distractions, though the same principles were 
used in connection with the visual distractions. Since the results 
of the latter tests were all (with the one exception—S.—noted 
above) in line with our earlier decision to the effect that we 
had no adequate visual distractions, the facts are not presented 
in detail. 

If the principle which forms the basis of the distraction 
methods is correct, two corollaries should follow: (1) If there 
are tests which normally demand the use of a given form of 
imagery (X) by all subjects, a “distraction” involving the use 
of X imagery or sensory material will either break up the work 
entirely or force the employment of another form of imagery, 
presumably less adequate for the situation; (2) if tests can_ 
be found which may be performed in terms of either X or Y 


imagery, or both, but not apparently without one of these, a 


“distraction” involving the use of X material should force the 
use of Y imagery in the case of all subjects who are not com- 
pletely deficient in this form. As a test case, it would be desirable 
to try this principle with tasks, for the performance of which 
the majority of subjects had relied largely upon Y imagery, 
though a few had used little or none of this. If the principle 
works under such conditions, we should have a method for 
stimulating and possibly training defective imagery. 

Test of the first corollary was made as follows. Our earlier 
results have shown that practically all the tests called out a 
certain amount of imagery belonging to the auditory-vocal-motor 
complex from all the subjects. In some tests this was felt to 
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be unessential and superfluous, while in others the subjects all 
insisted that they could not perform the task without some part 
of this complex. Two marked instances of the latter were the 
tests in which the subjects made lists of rhyming words and those 
in which they memorized words spelled alike but pronounced 
differently. The former were given in combination with the 
distractions of swallowing, continuous sounding of a letter (as 
a-, e-, O-, etc.), counting and saying the alphabet. In no case 
was the performance of the test in terms of the subject’s normal 
imagery made impossible, though there was a slight interference 
in a few cases, especially with the two last-mentioned distrac- 
tions, where the subjects sometimes resorted to the expedient 
of slipping the words in between the numbers or the letters. The 
objective results showed that the work could be done with no 
marked diminution in efficiency when combined with distractions. 

Both the introspections and the objective reports on the memo- 
rizing tests with words spelled alike but pronounced differently 
have been given (see pp. 107-112). The original task to be per- 
formed was more difficult than the preceding, and the effect of 
the distractions was accordingly more marked. Some inter- 
ference was noted in almost every case, though this was very 
slight with the first distraction—continuous sounding of a letter. 
Extreme difficulty was sometimes felt with the other two dis- 
tractions—whistling and counting—especially with the latter. 
(In this case the difficulty was sometimes so great as to lead 
to a breakdown in the counting.) On the whole, the articulatory 
processes were much more seriously affected than the auditory: 
a fact which justifies partially the use which has often been made 
of these tests as simply articulatory disturbances, with no refer- 
ence to the possible auditory interference. In spite of this posi- 
tive evidence in favor of the “distraction principle,” certain 
emphatic negative statements were made. Note, for example, 
the following statements: C.—‘‘Whistling seemed to make it no 
harder, except for the effort of keeping it going. Could get aud. 
imagery all right.” P.—‘‘No real conflict between forms of 
imagery. Still did it in aud. terms.” S.—‘“Whistling disturbed 
articulatory, but I could still articulate somewhat.” 
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We must conclude from the above that the absolute validity 
of corollary 1 has been disproven, though the principle 
involved is sometimes operative. The proper degree of atten- 
tional conflict must apparently be secured before any imagery 
conflict appears. That this would prove to be the case should 
have been anticipated from the fact of common observation, that 
the average person secures visual images while in the presence 
of visual stimuli—i. e., with eyes open—and auditory images 
while affected by auditory stimuli, provided in both cases his 
attention is not drawn te the given stimuli. 

The second corollary was tested with reference to two different 
applications, both of which we hoped to utilize for purposes’ of 
training. jfor the first of these we selected tests which had 
proved effective in stimulating visual imagery with all but a few 
subjects, who had used little or none, performing the task usually 
by means of some form of auditory-vocal-motor imagery. These 
tests were then repeated with auditory-vocal-motor distractions 
in order to determine whether the given subjects would be forced 
to use visual imagery or fail in their work. The tests used to 
stimulate visual imagery were spelling backwards, memorizing 
Roman and Arabic numerals or words pronounced alike but 
spelled differently, and describing pictures. The subjects who 
used a relatively slight amount of visual imagery in these were 
Ad., H., P. (?), T., V. (The deficiency of visual imagery was 
least marked in the picture test, and did not even exist there for 
Ad.) The distractions used in connection with spelling back- 
wards were swallowing, counting and saying the alphabet. The 
first of these was effective simply as a general disturbance and 
as an interference with the overt articulation used by many sub- 
jects. It never forced the visual into greater prominence. The 
other distractions were both very serious disturbances, sometimes 
making the spelling practically impossible. In a few cases they 
did serve to stimulate visual images, but, on the other hand, they 
seemed at times to reduce this in the case of subjects who 
normally used it. . 

The distractions of swallowing and whistling were used with 
the memorizing tests, with results which have been described on 
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pp. 100-112. The swallowing proved no disturbance for the 
auditory-articulatory, and the whistling only a slight interference 
with the auditory imagery, together with a considerable atten- 
tional effect. In no case did they seem to increase the tendency 
to use visual imagery, and in a few cases, where this was 
naturally weak, they actually diminished it. The objective 
results show a reduction of efficiency in many cases, but this 
tendency is obscured by the counter-effect of practice. 

Since the tests with pictures were introduced wholly for the 
training series, certain changes were made in the method of 
presentation, which served as at least partial compensation for 
the effect of the distractions. This makes it impossible to 
determine whether the distractions have occasioned any 
greater dependence on visual imagery. On the negative side, 
however, it appears that there is little, if any, interference with 
the use of verbal imagery. The general disturbance is much 
less in the case of whistling than in that of the recitation of the 
verse. 

From this group of tests as a whole, there appears no great 
tendency to employ visual imagery as a “shunt” system, even 
when the auditory-articulatory forms are embarrassed. In other 
words, it is not a very promising method for purposes of training. 

The second group of tests for corollary 2 are identical with 
those used for corollary 1, though the point of approach is 
different. We are concerned here with the question whether 
subjects who claim to be deficient in auditory imagery will be 
forced to rely upon it, if vocal-motor distractions are used in 
connection with tests which demand some form of auditory- 
vocal-motor imagery. Of the distractions used, swallowing is 
the only one which includes practically no auditory factors. 
The assumption that these tests might force dependence upon 
auditory imagery may, therefore, seem unreasonable. Yet we 
have seen that the given distractions did interfere with the 
articulatory processes more seriously than with the auditory 
in the case of those subjects who used both. Moreover, it has 
been a very common belief that, whatever might be the possi- 
bility of driving abreast two auditory or two visual processes, 
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two articulatory processes could not be carried on synchronously. 
Perhaps this is partially due to the doubt often expressed as to 
the existence of articulatory imagery distinct from actual move- 
ments. That swallowing, sounding a vowel, counting, etc., must 
interfere with the actual articulation of rhyming words seems 
obvious. 

This problem appealed to us as especially important, since the 
subjects who claimed to perform, by means of articulatory proc- 
esses alone, tasks in which the majority of subjects relied upon 
auditory imagery, have been among our most puzzling cases. 
(That this has also been a storm center historically is evidenced 
by the Stricker-Egger-Dodge controversy, mentioned on p. 16.) 
This much, at least, we may expect to gather from these tests: 
proof either that the introspection of these subjects relative to 
the absence of auditory imagery is untrustworthy, or that the 
present diagnostic method is unreliable. 

Without reviewing the material in detail, we may call attention 
to the following facts: There appears to be a certain tendency 
of these distractions to operate as we have suggested and stimu- 
late auditory imagery through interference with articulatory. 
In the tests requiring memorizing of words spelled alike but pro- 
nounced differently, even H., S. and Sun. reported occasional 
auditory images or at least expressed themselves as doubtful as 
to whether certain images were auditory or not. Yet in certain 
crucial tests this effect did not appear, and the articulatory proc- 
esses continued in full or merely diminished vigor. In the tests 
requiring the formation of lists of words grouped according to 
sound (rhyming words), these subjects—H., S. and Sun.— 
claimed that discriminative articulatory images and movements 
appeared, even while they were swallowing, saying “a,” etc. 
Moreover, they insisted that, in many cases, this was their only 
way of distinguishing between the sounds and thus deciding the 
grouping. 

The possibilities which seem to face us on the basis of these 
results are: (1) If the introspective reports are correct, the 
articulatory tendencies—whether as actual movement or as 
imagery—are very persistent in these subjects, and cannot be 
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eliminated or even greatly reduced by such distractions as we 
have used; in other words, by any methods not involving con- 
siderable distraction of attention, which may prove equally dis- 
turbing to other forms of imagery. (2) The subjects’ intro- 
spection may be incorrect. There may be strain about the throat, 
tongue, etc., but the real discrimination may be in auditory 
imagery, not recognized as such by the subjects. The author’s 
own introspection on this performance would lead her to favor 
the latter interpretation of the situation, but this means a flat 
challenge of these subjects’ introspection, which has been given 
with great assurance and under varying conditions. The ques- 
tion must, therefore, be left open. 

The following conclusion may be drawn from the above 
dilemma, however: If the introspection of these subjects is 
correct, no objective method at our disposal can be relied upon 
to determine whether auditory imagery is present in a given 
verbal complex, since the articulatory processes seem capable of 
all the refinement and the persistence under adverse conditions 
that has usually been considered more characteristic of auditory 
images. 


C. SUMMARY OF DIAGNOSTIC RESULTS OF TESTS FOR MORE 
ACCURATE ANALYSIS. 

Since these tests have been directed toward the solution of 
certain particular problems, we may summarize the outcome with 
reference to those questions. General information along the 
lines of that gained by the earlier tests is not repeated at this 
point. We shall present here simply additional information 
secured by these tests relative to the visual verbal, the auditory 
verbal and the concrete visual imagery of these subjects. 


(1) Visual Verbal Imagery. 

The preliminary tests have indicated, as Meumann and others 
have claimed, that visual verbal imagery is a much less common 
form than auditory-vocal-motor verbal. Not only does the 
average subject use it less, but certain subjects—Ad., H., T., 
V.—have appeared to be almost entirely deficient in it. Before 
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accepting the deficiency of these subjects, however, and proceed- 
ing to the attempt at training in this direction, it seemed impor- 
tant to determine whether other tests might not precipitate this 
form: 1. e., to determine whether the earlier tests were adequate 
to discover its presence. In these later tests we have tried both 
direct and indirect appeals, the former consisting of the use of 
situations which seemed to place a positive premium on visual 
imagery, the latter involving the introduction of distractions 
planned to eliminate the auditory-vocal-motor forms. 

The results cited have shown that the two memory tests 
designed for the sake of a positive appeal to visual imagery 
—(1) combinations of Roman and Arabic numerals and 
(2) words differing in appearance but not in sound—were suc- 
cessful to a considerable extent in arousing visual verbal imagery. 
All the subjects who used it slightly in other tests depended 
largely upon it here. Of the four most deficient subjects, Ad. 
and V.?) were least affected by the demand for visual, persisting 
in their report of practically none. H. used only a slight amount 
but apparently derived help therefrom. T. reported it as present 
in abundance and important for learning. 

The indirect method of attempting to throw the visual verbal 
into prominence by interfering with the auditory-vocal-motor 
forms by means of distractions was less effective. With the 
subjects who made a moderate use of visual verbal in the per- 
formance of the given tasks, the addition of the distractions did 
not seem to increase the amount of this. The other subjects 
all reported sporadic cases where visual imagery appeared to be 
precipitated by the use of these distractions in connection with 
tests which themselves formed a positive appeal for visual. 
These were, however, only occasional instances, which diminished 
in number as the methods of distraction became more familiar. 
In certain cases, on the other hand, the reverse effect appeared, 
the disturbance actually resulting in a diminution of the visual 
imagery, which has previously been used with difficulty. 

The objective results of the tests representing the direct appeal 
furnish frequently a confirmation of the introspective statements 

**The Roman and Arabic series was omitted with V. 
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and may, therefore, be considered of some value for purposes of 
diagnosis. No such significance seems to attach to the results 
of the indirect method, however. 


(2) Auditory Verbal Imagery. 

Another individual peculiarity which appeared in the course 
of the earlier experiments was the lack of auditory imagery on 
the part of three subjects—H., S. and Sun. All of the other 
subjects had reported that auditory imagery was an essential 
part of the verbal complex, and most of them asserted that it 
was the most important element. In the present testing of the 
correctness of the original diagnosis of H., S. and Sun. two 
questions were considered fundamental: (1) Is this diagnosis 
correct or is the insistence upon absence of auditory imagery due 
to faulty introspection? (2) Provided the introspection is cor- 
rect, is it still possible by the use of suitable tests to force these 
subjects to use auditory imagery, even prior to any training? 
The two problems were approached by the same methods, which 
involved the attempt to force dependence upon auditory factors 
or to prevent the use of vocal-motor aids. 

The most crucial test which was applied with reference to the 
first point was the combination of an articulatory distraction 
with a test which apparently demanded a recognition of sound 
differences. As has been indicated, the introspective accounts of 
the three subjects in question confirmed the earlier statements, 
in that they still asserted that most of the work was done with- 
out auditory imagery, but with dependence upon vocal-motor 
imagery or movements. The issue that confronts us at this 
point has been defined (p. 122). It is an issue between intro- 
spection and the implications of the objective results. On the 
question of fact, therefore, as to whether the subjects’ intro- 
spections are correct we have made no appreciable progress by 
the present group of tests, beyond the introduction of a slight 
degree of uncertainty as to the validity of their reports. The 
chief gain accruing from these tests is the fact that the issue 
is raised under genuinely critical conditions, a point of signifi- 
cance with reference to the problem of training. 
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Assuming the correctness of the original reports, we can only 
say with regard to the second question that these tests have 
aroused in these deficient subjects slightly more auditory imagery 
than the preliminary series. (They stimulate a very large 
amount of auditory imagery in those subjects who command it 
even fairly well.) However, the increase for H., S. and Sun. 


is far from convincing and leaves them still markedly deficient 
in this form of imagery. 


(3) Vtsual Concrete (non-verbal) Imagery. 

The earlier tests as a whole had shown that three subjects— 
H., T. and V.—were very deficient, though not utterly lacking, 
in visual concrete imagery ; that one—Ad.—was quite erratic in 
his use of this, sometimes using a considerable amount and 
sometimes none at all; that another—P.—found it fairly fre- 
quent, but lacking in clearness and definiteness; while the rest 
all showed considerable proficiency in the summoning of this 
form. Even with the latter group, however, not all the tests 
which were designed to appeal to visual concrete imagery suc- 
ceeded in equal measure. Therefore, failure to report any such 
imagery for certain of the tests need not indicate that one’s 
visualizing capacity is below the average. The tests of the pre- 
liminary series on which we relied for information as to the 
relative capacity of different individuals were certain of the 
descriptive passages, certain of the problems and the tests with 
pictures. In the present group our only additions were the intro- 
duction of distractions with the last-mentioned tests and the new 
experiments in matching and sorting colors. 

We have stated that the former—distractions with pictures— 
furnished no information of value beyond that given by the simple 
tests with pictures. The latter test was directed toward a better 
analysis of color imagery, with special reference to the accuracy, 
as well as the abundance, of such imagery. It proved, as the 
tests with pictures had clearly shown, that all of these subjects 
had some capacity for summoning color images. Moreower, the 
same subjects seemed more or less deficient as in the preliminary 
tests: i. e., Ad., H., T. and V. These differed from the picture 





EXPERIMENTAL SECTION 127 


tests, however, in that Ad., who had summoned a considerable 
amount of satisfactory visual imagery for the latter, was most 
deficient here, not even attempting to use it except in a 
very few cases. On the other hand, T. and V. relied to a cer- 
tain extent on visual imagery, the latter commenting on the 
fact that the geometrical boundaries of the color were often lost 
when the color-tone remained correct, but a mere blur or wash 
of color. P. reported a similar appearance at times, which is 
quite in line with his earlier reports of the vagueness and indefi- 
niteness of many of his visual images. These results indicate 
that more accurate information as to the character of the visual 
deficiency might be gained by the addition of tests involving 
slight differences in form, just as these involved slight differ- 
ences in color-tone: a suggestion which we were not able to 
carry out within the limits of the present experimentation. 

On the whole, it appears that this test has added some valuable 
information with regard to the color imagery of our subjects. 
It is evident, however, that such a test as this cannot be accepted 
as our only measure of the capacity of the subject for such 
imagery, since certain other tests had stimulated more for at least 
two of the subjects—Ad. and H.—though apparently less for 
T. and V. The reason for this discrepancy is not clear, but the 
fact emphasizes the necessity for the use of a variety of tests 
before drawing any conclusions with regard to the relative 


capacity of the various subjects for use of a given form of 
imagery. 
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IV. GENERAL CONCLUSIONS. 
A. INDIVIDUAL DIFFERENCES IN IMAGERY EQUIPMENT. 


1. Marked differences in the character of the imagery used 
by the various subjects do exist. Certain individuals can and do 
summon profuse, distinct, detailed, stable and accurate imagery 
belonging to a given sensory field, while others describe them- 
selves as either quite unable to secure any imagery of the given 
kind, or as making little use of it, or finding it unsatisfactory 
in some respect when it appears. 

2. These differences cannot be formulated as simply a matter 
of better or worse imagery of a given sort, since it appears that 
the various characteristics which determine the rating of a sub- 
ject’s imagery as poor, fair, good, etc., are independent variables 
to some extent. This statement is not invalidated by the fact 
that there seems to be a considerable degree of cohesion between 
these characteristics in the majority of cases, in that the best 
visual or auditory subjects, for example, report not only more 
profuse but more vivid, accurate, stable, detailed imagery, while 
the poorest find their imagery both scant in amount and poor in 
all these respects. , But between these extremes are exceptions 
to be reckoned with. Perhaps the most striking of these are 
represented by the comments of S. and P. with reference to 
their visual imagery, S. finding it usually exceedingly profuse 
and vivid but often lacking in accuracy, and P. observing a con- 
siderable amount of vague and ill-defined imagery. The author’s 
own concrete auditory imagery furnishes also a case in point, 
since memory imagery for tunes appears with great frequency, 
but is usually characterized by extreme inaccuracy. 

In the author’s opinion all such discrepancies are important in 
any determination of the rating of a given subject’s imagery. 


*See discussion on pp. 18-20. 
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She therefore dissents both from the views of those writers who 
wish to establish the vividness or the abundance of a given kind 
of imagery as the sole aspect to be considered in the determina- 
tion of “type,” and from that of Segal, who holds that neither 
of these is relevant to the question of types.? It is difficult to 
see the necessity or desirability of eliminating from consideration 
such obvious and significant attributes of an individual’s imagery 
as these. We are ready to accept as factors of weight in any 
decision with reference to type, whatever characteristics make 
one particular kind of imagery better and more available for use. 

3. As obvious as the variations between individuals in the 
characteristics of images were the changes which occurred in the 
imagery of a given subject with changes in the character of the 
tests. To some extent these followed the lines explained by 
Segal,® according to whom the clue to such changes is to be 
found in the classification of tasks as those which may be per- 
formed by any of three forms of imagery, by two only, or by 
one only. Obviously, changes are to be expected in passing from 
one to another of these groups, if the exact character of the 
appeal is varied sufficiently. Our results would lead us to accept 
this principle of variation as operative, with the qualification that 
symbolic imagery, especially verbal, is often effective in meeting 
the demands of a given form of test and neutralizing its special 
appeal. 

Moreover, Segal’s principle must be accepted as merely a par- 
tial, rather than an exhaustive, explanation of the shifts in 
imagery. He lays especial stress upon the kind of imagery used 
in tests which might be performed by the use of any of three 
forms of imagery as the real index of “type,’”’ implying that this 
would usually be constant for a given subject. We have not 
found this to be the case, however. Many shifts appeared in the 
kinds of imagery used in tests, all of which offered an option 
between three or more varieties. Some of these shifts could be 
explained, while others seemed more or less erratic. For exam- 
ple, we should not have predicted that the tests with pictures 


* See p. 20. 


*See p. 20. 
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Assuming the correctness of the original reports, we can only 
say with regard to the second question that these tests have 
aroused in these deficient subjects slightly more auditory imagery 
than the preliminary series. (They stimulate a very large 
amount of auditory imagery in those subjects who command it 
even fairly well.) However, the increase for H., S. and Sun. 
is far from convincing and leaves them still markedly deficient 
in this form of imagery. 


(3) Visual Concrete (non-verbal) Imagery. 

The earlier tests as a whole had shown that three subjects— 
H., T. and V.—were very deficient, though not utterly lacking, 
in visual concrete imagery; that one—Ad.—was quite erratic in 
his use of this, sometimes using a considerable amount and 
sometimes none at all; that another—P.—found it fairly fre- 
quent, but lacking in clearness and definiteness; while the rest 
all showed considerable proficiency in the summoning of this 
form. Even with the latter group, however, not all the tests 
which were designed to appeal to visual concrete imagery suc- 
ceeded in equal measure. Therefore, failure to report any such 
imagery for certain of the tests need not indicate that one’s 
visualizing capacity is below the average. The tests of the pre- 
liminary series on which we relied for information as to the 
relative capacity of different individuals were certain of the 
descriptive passages, certain of the problems and the tests with 
pictures. In the present group our only additions were the intro- 
duction of distractions with the last-mentioned tests and the new 
experiments in matching and sorting colors. 

We have stated that the former—distractions with pictures— 
furnished no information of value beyond that given by the simple 
tests with pictures. The latter test was directed toward a better 
analysis of color imagery, with special reference to the accuracy, 
as well as the abundance, of such imagery. It proved, as the 
tests with pictures had clearly shown, that all of these subjects 
had some capacity for summoning color images. Moreower, the 
same subjects seemed more or less deficient as in the preliminary 
tests: i. e., Ad., H., T. and V. These differed from the picture 
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tests, however, in that Ad., who had summoned a considerable 
amount of satisfactory visual imagery for the latter, was most 
deficient here, not even attempting to use it except in a 
very few cases. On the other hand, T. and V. relied to a cer- 
tain extent on visual imagery, the latter commenting on the 
fact that the geometrical boundaries of the color were often lost 
when the color-tone remained correct, but a mere blur or wash 
of color. P. reported a similar appearance at times, which is 
quite in line with his earlier reports of the vagueness and indefi- 
niteness of many of his visual images. These results indicate 
that more accurate information as to the character of the visual 
deficiency might be gained by the addition of tests involving 
slight differences in form, just as these involved slight differ- 
ences in color-tone: a suggestion which we were not able to 
carry out within the limits of the present experimentation. 

On the whole, it appears that this test has added some valuable 
information with regard to the color imagery of our subjects. 
It is evident, however, that such a test as this cannot be accepted 
as our only measure of the capacity of the subject for such 
imagery, since certain other tests had stimulated more for at least 
two of the subjects—Ad. and H.—though apparently less for 
T. and V. The reason for this discrepancy is not clear, but the 
fact emphasizes the necessity for the use of a variety of tests 
before drawing any conclusions with regard to the relative 
capacity of the various subjects for use of a given form of 
imagery. 
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IV. GENERAL CONCLUSIONS. 


A. INDIVIDUAL DIFFERENCES IN IMAGERY EQUIPMENT. 


1. Marked differences in the character of the imagery used 
by the various subjects do exist. Certain individuals can and do 
summon profuse, distinct, detailed, stable and accurate imagery 
belonging to a given sensory field, while others describe them- 
selves as either quite unable to secure any imagery of the given 
kind, or as making little use of it, or finding it unsatisfactory 
in some respect when it appears. 

2. These differences cannot be formulated as simply a matter 
of better or worse imagery of a given sort, since it appears that 
the various characteristics which determine the rating of a sub- 
ject’s imagery as poor, fair, good, etc., are independent variables 
to some extent.’ This statement is not invalidated by the fact 
that there seems to be a considerable degree of cohesion between 
these characteristics in the majority of cases, in that the best 
visual or auditory subjects, for example, report not only more 
profuse but more vivid, accurate, stable, detailéd imagery, while 
the poorest find their imagery both scant in amount and poor in 
all these respects. , But between these extremes are exceptions 
to be reckoned with. Perhaps the most striking of these are 
represented by the comments of S. and P. with reference to 
their visual imagery, S. finding it usually exceedingly profuse 
and vivid but often lacking in accuracy, and P. observing a con- 
siderable amount of vague and ill-defined imagery. The author’s 
own concrete auditory imagery furnishes also a case in point, 
since memory imagery for tunes appears with great frequency, 
but is usually characterized by extreme inaccuracy. 

In the author’s opinion all such discrepancies are important in 
any determination of the rating of a given subject’s imagery. 


*See discussion on pp. 18-20. 
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She therefore dissents both from the views of those writers who 
wish to establish the vividness or the abundance of a given kind 
of imagery as the sole aspect to be considered in the determina- 
tion of “type,” and from that of Segal, who holds that neither 
of these is relevant to the question of types.” It is difficult to 
see the necessity or desirability of eliminating from consideration 
such obvious and significant attributes of an individual’s imagery 
as these. We are ready to accept as factors of weight in any 
decision with reference to type, whatever characteristics make 
one particular kind of imagery better and more available for use. 

3. As obvious as the variations between individuals in the 
characteristics of images were the changes which occurred in the 
imagery of a given subject with changes in the character of the 
tests. To some extent these followed the lines explained by 
Segal,* according to whom the clue to such changes is to be 
found in the classification of tasks as those which may be per- 
formed by any of three forms of imagery, by two only, or by 
one only. Obviously, changes are to be expected in passing from 
one to another of these groups, if the exact character of the 
appeal is varied sufficiently. Our results would lead us to accept 
this principle of variation as operative, with the qualification that 
symbolic imagery, especially verbal, is often effective in meeting 
the demands of a given form of test and neutralizing its special 
appeal. 

Moreover, Segal’s principle must be accepted as merely a par- 
tial, rather than an exhaustive, explanation of the shifts in 
imagery. He lays especial stress upon the kind of imagery used 
in tests which might be performed by the use of any of three 
forms of imagery as the real index of “type,” implying that this 
would usually be constant for a given subject. We have not 
found this to be the case, however. Many shifts appeared in the 
kinds of imagery used in tests, all of which offered an option 
between three or more varieties. Some of these shifts could be 
explained, while others seemed more or less erratic. For exam- 
ple, we should not have predicted that the tests with pictures 


* See p. 20. 


* See p. 20. 
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would stimulate so much more concrete visual imagery than the 
memory tests with simple colors and forms. Angell (5) and 
Miller (78) have both commented on these “accidental” shifts, 
the latter noting that a change in imagery sometimes occurs with 
so slight a variation as the change from immediate to delayed 
recall. 

4. We have been forced to conclude, therefore, that the indi- 
vidual differences in imagery are too complex to be stated ade- 
quately in terms of differences in “type,” unless this “type’’ is 
carefully explained for each individual case. It would be a diff- 
cult task to pick visual, auditory or motor types from among ' 
our subjects, although it is easy to discover certain ones who 
make much use of visual imagery, of auditory, of motor, and 
others who use little or none of a given. form. But we have 


‘found that all of our subjects use with readiness at least two 


forms (H. offering a possible exception), and that most of them 
use more. We should, therefore, have to designate them all as 
“mixed types”: an unfortunate outcome, since it tends to lessen 
the appreciation of the real differences which exist. 

Segal’s criticism (96) of the termed “mixed” seems well taken, 
also: i. e., that most writers use it indiscriminately to cover cases ~ 
where different forms are used at the same time and those where : 
they are used on different occasions. It is, of course, possible 
to make the term “mixed”’ more specific by the addition of further 
descriptive phrases: a possibility which is in line with our own 
positive suggestions with regard to ways of formulating these 
differences. 

We have no panacea to offer in the line of single definitive . 
terms. Our solution of the problem consists rather in recog- 
nizing the complexity of the imagery situation and abandoning 
the attempt to express these individual differences by any few 
catch phrases. An adequate statement of an individual’s q 
“imagery type’ would involve an account of the kinds of imagery 
used in various representative situations, with an estimate of their 
relative importance and a discussion of the characteristics of such 
imagery under the varying conditions. 

We do not consider, however, that such a complete character- 
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ization of a subject would be essential in every discussion of 
imagery. Where the interest is centered on one given form, as 
for example, the auditory, it may be adequate, for that investiga- 
tion, to refer to a subject as strongly, moderately or slightly 
auditory, or non-auditory, provided that it is understood that this 
designation is significant only as an answer to questions bearing 
on his auditory capacity, but is not a comprehensive formulation 
of his type. Again, it is possible to survey the imagery used 
by a subject for a given type of procedure—as, for example, 
reading, acquiring motor control, memorizing, etc.—and to refer 
to him under such conditions as predominantly visual, auditory, 
auditory-motor, etc. This characterization need not be mislead- 
ing, providing there is no attempt to carry over this description 
to other forms of behaviour which have not been experimentally 
tested. 

In spite of our belief that an individual’s type can be adequately 
indicated only by an extended statement, we recognize that it is 
sometimes desirable to group subjects in accordance with certain 
of their more striking characteristics. For our own thinking we 
have found it convenient-to classify our subjects into the following 
groups‘ : 

(1) The more versatile subjects, who seem to use visual, audi- 
tory and vocal-motor forms with perfect ease, changing from 
one to another with change in the material, or using all forms 
in handling one kind of material. In the normal distribution of 
their imagery it seems to be true that visual concrete and audi- 
tory-vocal-motor are their more common forms, but they have 
shown themselves to be perfectly able to summon visual verbal 
and auditory concrete imagery when an appeal was made to 
these forms. (This designation of the given subjects as versatile 
does not indicate that that would be equally proficient in the use 
of such forms as tactual, taste and smell imagery. Those forms. 
are disregarded in this grouping, because our very limited con- 
sideration of them makes it impossible for us to judge of the 


*It is evident that the following classification is partially dictated by our 
interest in the problem of training. The first main group would offer few 
incentives for training along the directions considered here, while the second 
group would furnish the material of which we were in search. 
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relative capacity of our subjects for their use.) Among our 
eleven subjects we found four who seemed to be of this relatively 
versatile type—A., C., G. and Hs.—though the latter differs from 
the other three in the extreme importance which he attaches to 
the vocal-motor, and especially the lip-motor, factors. 

(2) The other group consists of those subjects who have cer- 
tain especially favored kinds of imagery which they use with 
considerable constancy in the various tests, and who practically 
omit, as far as actual use is concerned, certain other forms. They 
may be able to call these up by a special effort, but they almost 
never use them if there is a chance to deal with the situation in 
terms of their more favored imagery. (It should be noted in 
this connection that none of our subjects were even approximately 
lacking in some form of the “inner speech’ complex. However 
strong a visualizer one might prove to be, he also used, on occa- 
sion, either the auditory-vocal-motor combination or the vocal- 
motor alone. ) 7 

In this group we may sub-classify our subjects as follows: 

a. Those in whom the visual is well-developed and appar- 
ently very important. Articulatory (vocal-motor) is also present 
and is often the dominating form for tests involving the use of 
words. Auditory is reported as almost or entirely lacking. S. 
and Sun. represent this group. 

b. Like the preceding group in absence of auditory imagery 
and marked dependence upon vocal-motor, but with an addi- 
tional deficiency in visual, both verbal and concrete. One sub- 
ject—H. 

c. Those in whom the auditory-vocal-motor verbal is the pre- 
dominant type for the great majority of situations. Visual verbal 
practically never appears. Concrete visual is rather more fre- 
quent, but there is a decided tendency not to use it if the situation 
can be handled in verbal terms. Three subjects—Ad., T. and V.— 
constitute this group. P. belongs partially with this class, in that 
his visual imagery, while fairly abundant, is very vague and 
lacking in detail. In the verbal complex the auditory is the 
dominant factor in his case. 
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B. EVALUATION OF METHODS. 


1. As Subjective or Objective. 

We have indicated that our first dependence in every case was 
upon the subject’s introspection. In our use, therefore, all the 
tests described were treated as either purely subjective or as a 
combination of subjective and objective. Yet such a use might 
justify us in a later adoption of any of these methods as purely 
objective. At least we are justified in raising the question as to 
our present evaluation of the tests from this point of view. We 
should group them now as follows, according to our opinion of 
the most profitable use which can be made of each test: 

Subjective-—Reading tests (as described), solving arithmetical, 
geometrical, physical and other problems, rhyming tests’, the 
majority of the memory tests, problems in motor control, such as 
drawing, many of the distraction tests, as well as an indefinite 
number of others which might be devised to meet the demands of 
particular situations. 

Subjective and Objective.—Spelling backwards (oral) and pro- 
nouncing from words spelled backwards, description of pictures 
from memory, memory tests with words similar in appearance, 
but not in sound and vice versa, sorting and matching colors 
and certain of the distraction tests. 

Objective-—We have no tests to offer as satisfactory for a 
purely objective use. The results are at best merely confirmatory 
of the introspections and should always be interpreted in the light 
of these. Even in the tests where the correlation between excel- 
lence of performance and the use of a given variety of imagery 
was most satisfactory, as in the reports on pictures, a purely 
objective application of the results would be hazardous because 
of the difficulty in deciding where to draw the dividing line be- 
tween groups. An arbitrary location of this line would almost 
invariably result in errors of diagnosis. Moreover, it should be 


*The rhyming tests may be considered objective in a very general way, 
in that the ability to perform them at all seems to indicate with certainty 
the use of some form of verbal imagery other than visual. It is not 
equally clear, however, that failure would indicate the reverse. 
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noted that the objective tests as a whole place an undue emphasis 
on the accuracy of imagery as a basis for the determination of 
type. 


2. With Reference to Their Value for the Analysis of Particular 
- Kinds of Imagery. 
a. ANALYSIS OF VERBAL IMAGERY. 

To Brine Out VisuaL Factors. Spelling backwards and 
pronouncing from words spelled backwards; memorizing, (1) 
Roman and Arabic numerals, (2) Words alike in sound but 
not in appearance. ‘The records show that subjects tended to 
use visual verbal imagery for these tests if it was in the least 
degree a natural form for them. 

To Brinc Out THE AUDITORY-VOCAL-MOTOR COMPLEX. 
Making lists of rhyming words, memorizing words similar in 
appearance but not in sound. These tests tended to minimize 
visual factors and bring the auditory-vocal-motor elements to 
the front, though they did not serve to distinguish between the 
different members of this complex, Combination of the above 
tests with vocal-motor distractions. This device was planned 
to analyze this complex more thoroughly by eliminating or at 
least reducing the vocal-motor factors. The test did not, how- 
ever, prove successful for this purpose, if the subjects’ intro- 
spections can be trusted. It did seem to be of value as an inten- 
sification of the results gained by the use of the above tests 
without distractions: 7. e., it forced even the mest visual of the 
subjects to use something other than visual verbal imagery. 


b. ANALYSIS OF “CONCRETE” (NON-VERBAL) IMAGERY. 

GENERAL CONCRETE IMAGERY. The only tests of the present 
series which had any such breadth of scope were those involving 
reading of descriptive passages. Qualities belonging to most 
of the sensory fields were suggested in these. - In some cases. 
these references proved quite effective in arousing the “illustra- 
tive” imagery, while in others nothing but verbal imagery was. 
stimulated. The first essential for success with this test is the 
careful selection of passages. Many descriptions fail to arouse: 
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concrete imagery even in those subjects who can command it 
with readiness.° 

CONCRETE VisuaL IMaGERy. Certain of the above-mentioned 
reading passages, reports on pictures, sorting and matching tones 
and shades of colors, certain of the physics problems involumg 
manipulation of concrete materials. Absence of concrete visual 
imagery in these tests furnished rather satisfactory evidence of 
some degree of weakness in this form of imagery. On the other 
hand, absence of such a report for the memorizing of simple 
forms and colors seemed more ambiguous, since it appeared to 
be true that visual imagery was often omitted, not because of 


any deficiency, but because the verbal imagery was quite adequate 
for the performance of the task. 


C. THE FUNCTION OF IMAGERY. 

Considering the importance which is at present attached to 
this problem and the experimental evidence which ‘is being 
offered pro and con, we feel that a brief statemeng 6f the bearings 
of our experimental work on this question is called for. It will 
be remembered, however, that we made no systematic attempt 
to investigate this issue, so that whatever contributions we have 
to offer come merely as side-products of the direct line of our 
work. Such being the case we do not intend to enter into any 
detailed account of the various functions which imagery may 
serve, but rather simply to indicate our evidence as to whether 
imagery has any important functions in connection with common 
situations, or whether it is a mere accessory that may perfectly 
well be dispensed with. 

We may frankly admit that our procedure was such as to 
force into prominence evidence of the functional value of imagery 
and to obscure indications that it is non-essential or unimportant. 
This is due primarily to the fact that we have been aiming 
throughout for tests which did call forth imagery, and, in a large 
part of the work, have been striving definitely for tests which 


*The more exact study of the various forms of concrete imagery was 
impossible within the limitations of the present investigation. The analysis 
was carried further simply along the one line of visual concrete imagery. 
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should demand the use of certain particular forms of imagery. 
Accordingly we have not only made no attempt to discover 
problems which could be handled without any dependence upon 
imagery, but, more than that, where it has appeared that we 
had inadvertently introduced such tasks we have promptly 
changed our methods or dropped the tests. We are not, there- 
fore, justified in making any general statements on the negative 
aspects of the question. We may, however, have some positive 
contributions to offer, and also some suggestions, based on the 
tests just mentioned, which proved unsatisfactory for the analysis 
of imagery, as to conditions under which tasks may be per- 
formed without the aid of imagery. 

We shall consider the latter aspect of the question first. We 
have found three general conditions under which there tended 
to be a sparsity of imagery reported. (1) The first of these is 
easily dispensed with, as it is simply the case of great introspec- 
tive difficulty. This was often noted and commented upon, espe- 
cially in connection with the most difficult problems, those which 
involved most attention to the performance of the work itself. 
Even our best introspectionists sometimes reported that they 
had been so absorbed in the operation that they could not tell how 
they had done it, or that they found themselves unable to dis- 
tinguish satisfactorily between the processes which were involved 
in the work itself and those which appeared in the subsequent 
attempts at introspection. This difficulty usually grew less as 
the tasks were repeated, but in any case it is not particularly 
significant with reference to this point. In so far as it persisted 
it simply left us without evidence on either side. 

(2) The second.condition which we have noted involves a 
genuine reduction in the imagery content. We refer to the ten- 
dency toward the establishment of automatisms in all the more 
habitual sorts of tasks. We have commented on this factor in 
connection with the reading, the spelling, the simpler arithmetical 
operations, etc., and it has been with the desire to break in upon 
this tendency that we have introduced the variations which make 
of the work a real problem. We have had abundant evidence to 
convince us that, as a process becomes well habitualized, it may 
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be performed without the aid of imagery and with a minimum 
of accompanying consciousness of any sort. 

(3) In the third place we have found that where a reaction in 
perceptual terms is possible, imagery may fail altogether to ap- 
pear. It was here that we met with difficulty when we attempted 
to use certain tests involving recognition or discrimination. This 
was particularly true for the few tests which we introduced, 
calling for recognition of tones, and was one of our reasons for 
dropping these particular experiments. It was less true in the 
matching and sorting of different color tones, but appeared quite 
frequently even here. This is not, of course, a unique discovery 
on our part, but is the.view of discrimination which has become 
so nearly universally accepted of late, since its controversial pre- 
cipitation by Miss Gamble and Miss Calkins (49)." 

We may turn now to the more positive side of the question, 
to see whether we have any evidence that the presence of im 
is ever a matter of importance. That we have had imagery 
reported for each of the tasks by each of the subjects may be 
seen by reference to our experimental data. The certainty and 
invariability of this response increase with the novelty or diff- 
culty of the problem. Moreover, we find constant references by 
the subjects to the fact that the imagery is essential for the 
performance of the task. Sometimes the reagent distinguishes 
between the various forms of imagery used, designating one as 
essential to the operation and the other as unimportant or acces- 
sory. Sometimes he accounts for a failure by the inadequacy 


of his imagery, or for a marked success by a peculiarly satis- 


factory image. In connection with the spelling backwards, for 
instance, it was frequently remarked that the work was done 
better when a good visual image was secured. In general, we 
may say that we did not find it difficult to devise situations which 
made the use of some imagery imperative, a fact which we have 
* With his usual keenness of observation, Galton had already called atten- 
tion to this fact in the following passage: “The visualizing and the identify- 
ing powers are by no means necessarily combined. A distinguished writer 
assures me that he is exceptionally quick at recognizing a face that 


he has seen before, but that he cannot call up a mental image of any 
face with clearness.” Op. cit., p. 97. 
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already discussed with reference to the shifts in imagery. It 
was only necessary to make the work sufficiently difficult and to 
deny to the reagent perceptual helps, and imagery of some sort, 
adequate or inadequate, came to the front. 

We would call attention to the fact, however, that the subjects 
frequently insisted that other factors were equally important 
with, or more important than, the character of the imagery used. 
Thus, in the memory experiments, the presence or absence of 
associations between images was again and again cited as the 
determining factor for the learning of a series. We did not find 
the subjects reporting, however, that these associations appeared 
in the absence of images, though they often helped out vague 
and schematic representations. But some such material to be 
associated was always reported. 


V. APPENDIX. 


In this appendix we offer certain material of a detailed char- 
acter, which is supplementary to the statements of the text and 
which may prove of interest to other investigators in the field 
ofimagery. It is not essential to the comprehension of the text, 
but represents in the main typical data from which the conclu- 
sions there offered were drawn. 


A. SPECIMEN PASSAGES FOR READING TESTS. 


For convenience of reference we quote parts of certain pas- 
sages which are most frequently mentioned in our discussions. 
The numbers indicate the number of the given passage in the 
series. 


7: 

“St. Agnes’ Eve—ah, bitter chill it was! 

The owl, for all his feathers, was a-cold; 

The hare limp’d trembling through the frozen grass, 
And silent was the flock in woolly fold; 

Numb were the Beadsman’s fingers while he told 

His rosary, and while his frosted breath, 

Like pious incense from a censer old, 

Seem’d taking flight for heaven without a death, 

Past the sweet Virgin’s picture, while his prayer he saith.” 

-—Keats: “St. Agnes’ Eve,” Ist stanza. 


8. 


(1) “Imagine two steel knife-blades with their keen edges 
crossing each other at right angles, and moving to and fro.”— 
James: “Psychology,” II, p. 458. 

(5) “Can one fancy the state of rage and picture no 
ebullition in the chest, no flushing of the face, no dilatation of the 
nostrils, no impulse to vigorous action, but in their stead limp 
muscles, calm breathing, and a placid face?’’—James: “Psy- 
chology,” II, 452. 
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9. 
Quarrel Between George Osborne and His Father. 

“After giving a great heave, and with a purple choking face, he 
then began. ‘How dare you, sir, mention that person’s name 
before Miss Schwartz to-day in my drawing-room? I ask you, 
sir, how dare you do it?’ 

“ “Stop, sir,’ says George; ’don’t say dare, sir. Dare isn’t a 
word to be used to a captain in the British army.’ 

““T shall say what I like to my son, sir. I can cut him off 
with a shilling if I like. I can make him a beggar if I like. 
I will say what I like,’ the elder said. 

“I’m a gentleman though I am your son, sir,’ George an- 
swered haughtily. ‘Any communications which you have to 
make to me, or any orders which you may please to give, I beg 
may be couched in that kind of language which I am accustomed 
to hear.’ ””—Thackeray: “Vanity Fair,” chap. XXI. 


II. 

“And the Elephant’s Child’s nose kept on stretching; and the 
Elephant’s Child spread all his little four legs and pulled, and 
pulled, and pulled, and his nose kept on stretching; and the 
Crocodile threshed his tail like an oar, and he pulled, and pulled, 
and at each pull the Elephant’s Child’s nose grew longer and 
longer—and it hurt him hijjus! 

“Then the Elephant’s Child felt his legs slipping, and he said 
through his nose, which was now nearly five feet long, ‘This is 
too butch for be!’’’—Kipling: “Just So Stories,” “The Ele- 
phant’s Child.” 7 


14. 

“Let a candle flame, a gas flame, or an incandescent lamp be 
viewed by reflection in a piece of red glass. Two distinct images 
of the source of light will be seen, one image being white and 
the other red. When the light is viewed through the glass it 
will appear red. Hence we conclude that the red image obtained 
by reflection must be formed by light which traveled through 
the glass and was reflected from the farther side, while the white 
image was produced by light reflected from the nearer surface 
of the glass.”—-Millikan and Gale: “First Course in Physics,” 


p. 398. 


17. 

Scene in Antiquary Shop. 
“He placed the box on the counter, pushed back a pair of 
small hooks, lifted the lid and removed from its nest a drinking 
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vessel larger than a common cup, yet not of exorbitant size, and 
formed, to ajs*“wrance, either of old fine gold, or of some mate- 
rial once richry gilt. He handled it with tenderness, with cere- 
mony, making a place for it on a small satin mat. ‘My Golden 
Bowl,’ he observed—and it sounded, on his lips, as if it said 
everything. He left the important object—for as ‘important’ it 
did somehow present itself—to produce its certain effect. Simple 
but singularly elegant, it stood on a circular foot, a short pedestal 
with a slightly spreading base, and though not of signal depth, 
justified its title by the charm of its shape as well as by the 
tone of its surface. It might have been a large goblet dimin- 
ished, to the enhancement of its happy curve, by half its original 
height.”—Henry James: “The Golden Bowl.” 


23. 

(1) “The smell of illuminating gas seems. somehow a more 
massive, extensive sort of thing than the odor of lemon peel. 
But if one lessens the disparity in the intensity of the two odors, 
by getting just the merest whiff of the gas and inhaling freely 
and deeply of the lemon odor, the spatial difference between the 
two begins to evaporate.” 

(2) ““The case of auditory space is similar to that of smell. 
We are told, for instance, that the tones of the lowest organ 
pipes are far larger, far more voluminous, than those of the 
high shrill pipes. A base drum sounds bigger than a penny 
whistle, a lion’s roar than the squeaking of a mouse, etc.”— 
Angell: “Psychology,” 4th ed., p. 74. 


24. 
Richard in the Forest. 

“An oppressive slumber hung about the forest branches. In 
the dells and on the heights was the same dead heat. Here 
where the brook tinkled it was no cool-lipped sound, but metallic, 
and without the spirit of water. . . . The breathless silence 
was significant, yet the moon shone in a broad blue heaven. 
Tongue out of mouth trotted the little dog after him; couched 
panting when he stopped an instant; rose weariedly when he 
started afresh. Now and then a large white night-moth flitted 
through the dusk of the forest. . . . All at once the thunder 
spoke. . . . Then there were pauses; and the lightning 
seemed as the eye of heaven, and the thunder as the tongue of 
heaven, each alternately addressing him; filling him with awful 
rapture. . . . Lower down the lightened abysses of air 
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rolled the wrathful crash: then white thrusts of light were darted 
from the sky, and great curving ferns, seen steadfast in pallor a 
second, were supernaturally agitated and vanished. Then a shrill 
song roused in the leaves and herbage. Prolonged and louder 
it sounded, as deeper and heavier the deluge pressed. A mighty 
force of water satisfied the desire of the earth. Even in this, 
drenched as he was by the first outpouring, Richard had a savage 
pleasure. Keeping in motion, he was scarcely conscious of the 
wet, and the grateful breath of the weeds was refreshing. Sud- 
denly he stopped short, lifting a curious nostril. He fancied he 
smelt meadow-sweet. . . . He was sure he smelt it fresh 
in dews. . . . After two or three steps he stooped and 
stretched out his hand to feel for the flower, having, he knew not 
why, a strong wish to verify its growth there. Groping about, 
his hand encountered something warm that started at his touch, 
and he, with the instinct we have, seized it, and lifted it to look 
at it. The creature was very small, evidently quite young. Rich- 
ard’s eyes, now accustomed to the darkness, were able to discern 
it for what it was, a tiny leveret. . . . He put the little 
thing on one hand in his breast, and stepped out rapidly as 
before. 

“The rain was now steady: from every tree a fountain 
poured. So cool and easy had his mind become that he was 
speculating on what kind of shelter the birds could find, and 
how the butterflies and moths saved their colored wings from 
washing. . . . He was next musing on a strange sensation 
he experienced. It ran up one arm with an indescribable thrill, 
but communicated nothing to his heart. It was purely physical, 
ceased for a time and recommenced, till he had it all through 
his blood, wonderfully thrilling. He grew aware that the little 
thing he carried in his breast was licking his hand there. The 
small rough tongue going over and over the palm of his hand 
produced the strange sensation he felt.”—Meredith: “Richard 
Feverel,” chap. XLII. 


27. 

(1) “So spake he in prayer, and Phcebus Apollo heard him, 
and came down from the peaks of Olympus, wroth at heart, 
bearing on his shoulders his bow and covered quiver. And the 
arrows clanged upon his shoulders in his wrath, as the god 
moved; and he descended like to-night. Then he sate him aloof 
from the ships, and let an arrow fly ; and there was heard a dread 
clanging of the silver bow”—Lang, Leaf and Myers: Trans. of 
lliad. 
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28. 
The Odyssey. 

As one that for a weary space has lain 

Lulled by the song of Circe and her wine 

In gardens near the pale of Prosperpine, 
Where the Aegean Isle forgets the Main, 
And only the low lutes of love complain, 

And only shadows of wan lovers pine: 

As such an one were glad to know the brine 
Salt on his lips, and the large air again,— 
So gladly from the songs of modern speech 
Men turn, and see the stars, and feel the free 

Shrill wind beyond the close of heavy flowers; 

And through the music of the languid hours, 
They hear like ocean on a western beach 
The surge’and thunder of the Odyssey. 


‘—Andrew Lang. 


29. 

Den I wish I was in Dixie! 
Hooray, Hooray! 

In Dixie land I'll took my stan’ 

To lib an’ die in Dixie. 
Away, away; 

Away down south in Dixie. 
Away, away; 

Away down south in Dixie. 


B. EXCERPTS FROM INTROSPECTIVE COMMENTS. 

Since introspective material is peculiarly difficult to summarize, 
we have wished to present certain typical passages from each 
subject’s introspection, as an indication of the foundation on 
which our more general statements were based. They are of 
value, also, as showing a degree of variety in the nature of 
imagery which is somewhat lost sight of in the summaries. 


1. Verbal Imagery During Reading. 


In the following fragments we have separated all comments 
on verbal imagery from their general context, so that taken 
alone they give a very one-sided impression of the reading expe- 
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rience. For the comments on illustrative imagery to supplement 
this, see p. 148 ff. Numbers refer to the number of the passage 
in the series. 


A. 

1. “Hear myself saying some of the words. I emphasize those 
I imagine important, and there is a tendency to repeat a sentence 
quickly before going on to the next one.” 4. “In reading rapidly 
there is much less aud.-voc.-mot. material and much more em- 
phasis on vis. stuff.”” 6. “Perfectly clear mental aud. enunciatory 
imagery—my own voice and throat.” 26. “Detailed aud.-voc. 
imagery of the words. Hyphens led to slowing up and probably 
threw articulation into prominence.” 32. “Found that unless I 
could stop hearing words pronounced couldn't make speed. A 
good deal was read with purely vis. consciousness, but every new 
and then aud. elements bobbed up.” 29. “Music at once. Diffi- 
cult not to whistle.” 


Ad. 

1. “The lips were closed and practically still, except at sounds 
like p, b, t, etc., when they were pressed more closely together. 
There was the constant formation of the words in the throat. 
During the skipping period (from one significant word to 
another) they tended to run together and to be indistinct, but 
at the significant words they were articulated slowly, clearly and 
emphatically. There was in addition an aud. image of the 
words, in the skipping places going along so rapidly that single 
words could not be understood, but at the significant places 
heard clearly and distinctly—in no particular tone of voice, except 
that the pitch was low.” 4. “Need for haste resulted in the 
slurring of words.” 11. “Peculiar feeling in the nose and throat 
when I articulated the cold-in-the-head words.” 13. “Articulated 
only few words on each line distinctly. Rest slurred, both in 
artic. and in sound.” 29. “Heard tune very distinctly. Ten- 
dency to sing. Feeling inthroat. Heard as sung in amphitheater 
at Chautauqua.” 


C. 

1. “Pronounced important words in each sentence (aud.) 
leaving out conjunctions and sometimes adjectives and adverbs, 
which I seemed to get vis. with sufficient strength.” 4. “Tended 
to pronounce more important words as read.” 6. “Repeated the 
verse (aud.) saying every word instead of only the important 
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ones.” 7. “Read it through, pronouncing every word. I think 
I always pronounce every word when I read poetry for enjoy- 
ment, for the rhythm forms a large part of the pleasure.” 11. 
“Said words of the ‘Elephant’s Child’ through nose just as he 
did.” 26. “Pronounced every word as read it. Pronounced 
those hyphenated slowly and hard.” 16. “Went just as fast as 
could go. Didn’t cover whole of every line. Didn’t notice any 
pronouncing.” 29. “Sang as read it. Both‘aud. and mot. ele- 
ments—own voice.” 


G. 
1. Introspection on this passage chiefly concerned with com- 
ment on such things as “consciousness of experimental situation,” 
“slow and careful reading,” etc. Says at end “With the second 
and following sentences I began going more rapidly, getting no 
vis. imagery of about half the words, but feeling that I did get 
clear images of the crucial words.” 6. “As the swing of it came 
back there came the aud. imagery of the music.” 7. “There 
was an aud. echo of the rhymes and some verbal imagery of 
he mot. kind.” 9. “No recollection of definite imagery.” Io. 
“There was an aud. murmur of words as I read the passage-—— 
also a motor feeling of the word ‘resonance’.” 11. “More audi- 
tory imagery than usually, particularly at the words which the 
‘Elephant’s Child’ said through his nose. Also some more 
imagery at the underscored words. Pitch changed here.’ 20. 
“Aud. imagery of the words ‘cock’s shrill clarion’ and ‘echoing 
horn’.” 26. “Hyphens tend to delay the enunciation, but I pur- 
posely disregarded them in some cases because they interfere 
with the rhythm.” 21. “In first reading (most rapid vis. scan- 
ning) got neither aud. nor mot. imagery. In second reading 
(most rapid for meaning) I had a distinct sense of pause when 
the meaning required it. This was motor and probably also aud., 
as when one’s v¢ice gives the falling inflection.” 29. “Heard 
singing—not in ewn voice for most part.” 


Hs. 

1. “Lip-mot. and aud. predominate. Vis. subordinate to these 
but still present. Lip-mot. present to the extent “at it always 
retards me to have any one watch me, as I try then to check the 
lip movements.” 4. “I tried to hurry sufficiently so as to cut 
out the lip movement accompanying the reading.” 6. “The first 
few words started the stanza singing and the reading was prac- 
tically an impossibility. The lip and larynx movement shared 
the field with the aud. imagery and the vis. was almost wholly 
lacking.”’ 26. “Lip-motor accentuated by splitting the word into 
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syllables.”” 28. “Onomatopoetic effect.” 33. “This was way 
above my rate. Seemed to reduce almost entirely to vis., though 
possibly an occasional aud. element.” 11. “Very striking appear- 
ance of the ‘talking through the teeth’ and ‘through the nose’ 
type of imagery and an actual setting up of the sensations ‘of 
closing the teeth and closing the post-nasal passages.” 29. “Tune 
comes up immediately. Chiefly lip-motor with some aud.”’ 


H. 

1. “Certain amount of inhibited lip-mot. No aud, imagery 
noticeable.” 4. “More pronounced lip-mot. Lips actually used.” 
5. “A certain amount of muscular feeling in the tongue and 
roof of the mouth—assisted somewhat, I think, by aud. imagery.” 

“Am quite sure the imagery was lip-mot. and perhaps a little 
aud.” g. “Quite pronounced lip-mot. in the effort to make the 
conversation stand out.” 11. “Very noticeable lip-mot. reactions, 
especially strong on such as ‘hijjus,’ ‘hurtig,’ and rather notice- 
able on underscored words.” 16. “Mot. imagery was used very 
little. A general slurring of the whole process, and apparently 
this caused a lowering of the apprehension of the passage.” 18. 
“Very largely lip-mot. feeling of the rhythm. Where it was 
lost in a line this was gone over again. Quite a clear aud. image 
on the word ‘shrill delight.’”” .26. “Very distinctly felt it read. 
Hyphens tend to make me hurry.” (In reproduction H. placed 
hyphens between rather than inside the words.) 29. “Quite 
impossible to read. It sang itself and the reading lagged along 
behind. If I had any aud. imagery, would not be able to say 
what kind of a voice was singing—male or female, high or low.” 


J 

1. “The immediate image process was the aud., going with 
the vis. presentation.” 4. “Actual mechanics differed from the 
usual reading as I skipped around. Process a vis.-aud. affair, 
the latter subordinated.” 9. “Read conversational lines with 
emphasis—slight but more so than descriptive passages. Verbal 
imagery was my own, however, not the characters.” 6. “Caught 
rhythm from first line. Attention on rhythm and diction— 
given in aud. terms.’” 11. “The two expressions where the ‘Ele- 
phant’s Child’ is speaking through his nose had almost the effect 
of a reinstatement of the state of a nose with a bad cold— 
imagery rather. Aud. imagery right along.” 21. “Aud. if 
words seemed synchronous with eye-pauses. Tended to blur 
sounds, however.” 26. Hyphens “made some difference in 
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sounds. Tended to separate syllables.” 32. “Aud. accompani- 
ment somewhat slurred but cannot read without this.” 


S. 

1. “The whole is accompanied by very definite articulatory 
imagery, as usual when I am reading something for immediate 
use.” 9. “Artic. rather prominent on certain points, as ‘dare,’ 
‘cut off without a shilling,’ etc.” 11. “Artic. Motor of jaws 
shut.” 26. ‘“Artic.—but not affected by hyphens.” 28. “Artic. 
slowed up at ‘surge and thunder of the Odyssey’.” 29. “The 
words fell into cadence (rhythm) accompanied by noticeable 
opening and closing of the glottis to regulate pitch in which 
words are usually sung. No aud.” As a rule no difference in 
amount of artic, noted for more rapid passages. Says for 21, 


however, “Artic. present but not so noticeable. Words clipped.” 


Sun. 

1. “No imagery was present.” 6. “Had feeling of the rhythm, 
of the liquid sounds, especially l’s and lilt of verses.” 9. “In 
reading the first part had no imagery. After the underlined 
word ‘will’ tried to get aud. images and had a little.” 10. “At 
some of the words had a consciousness of the words as if I 
were pronouncing them to myself, without making any sound, 
while the organs of speech remained immovable. (Still I have 
a feeling as if they were moving.)” 11. “Some feeling of pro- 
nouncing the words inaudibly, especially in the more emphatic 
and repeated passages.”” 18. “Inaudible pronouncing accom- 
panied all the lines, Felt hampered at listening [!] to this silent 
accompaniment.” 26. “Feeling of stumbling and effort in read- 
ing. Disliked chopped-effect produced by hyphens. The rhythm 
of ‘pa-tient-ly’ was especially irritating.” 29. “Feeling as though 
were singing. No sound, but had sensations of movement as 
though were going through singing. Don’t think I moved vocal 
organs. Seemed more like going through melody than forming 
words.” 


ei 
1. “Aud. images of every important word. Can't detect vocal- 
motor sensations or images.” 5. “In rapid reading aud. images 
still there but not so prominent. Not sure that the unimportant 
words were pronounced.” 6. “Somewhat more conscious of 
expression. Feeling of rhythm.” 11. “Pronounced words as 
usual. Feeling about nose and back of mouth.” 18. “Thing 
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that I really get pleasure out of is music of the words. Think 
there are movements of the throat as well as aud. intonation. 
Better inflection than if I were reading it aloud. Onomatopoetic 
effect.” 26. “Pronounced every word. Tendency to drawl out 
syllables.” 29. “Didn’t do any plain reading. Sang it in own 
voice. Decidedly vocal-motor.” 


V. 


1. “Get sound of every word. Seem to hear own voice but 
don’t get it in own throat much.” 9g. “Voices were very distinct. 
Would recognize them again. Ran through whole conversation.” 
6. “Heard it, but with it there were some throat movements. 
Rhythm strong.” 11. “Heard that in my own voice, but it 
changed as one and the other spoke. Thing through nose just 
as it would have been.” 13. “Didn’t have time to pronounce 


words but did hear them.” 29. “Sung it. Own voice but heard 
piano, too.”’ 


2. Illustrative Imagery During Reading. 


A. 


No. 8. (1) “Can see them and instantly get ‘creeps’ up my 
back.” (5) “Nothing but aud. vocal accompaniment as I read.” 
No. 7. (Second verse.) “About half way through the verse I 
began to get illustrative visual images of a stone church interior 
with tombs, etc. Think this was rather artificially stimulated by 
my introspective attitude.” No. 11. “Very distinct visual pic- 
ture.” No. 14. “In making real to myself the conditions of the 
test, I see the situated flames, glass, etc., and have a rather defi- 
nite motor imagery (?) connected with movements of my hand 
for manipulating the glass and movements of my head for look- 
ing through it.”” No. 17. “Very complete series of visual pictures. 
Visual images not particularly vivid—rather as though seeing in 
a dim room. Color of gold. Shape not clear until last line.” 
No. 23. “Vis. of objects. Reinstatement of situation of smelling 
—but mainly in word forms (pungent, etc.) with perhaps a trifle 
of sniffing. Can get olfactory image of lemon.” No. 24. 
“Vague flitting visual of scene. Quite definite of dog. No aud. 
Perhaps slight organic reaction—dryness of mouth, etc. Run- 
ning fire of visual through latter part, but nothing else except a 
little organic until the last when got definite sense of contact with 
the palm.” 
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Ad. 

No. 5. “Vis. images of two men.” No. 8. (1) “Cold shiver 
up and down my spine ; very vivid ais image of a high, 
squeaky, grating noise; vis. image of two knives, but not in 
motion and no particular sort of knives, except that they were 
two fairly large sized bone handle pocket knives with the big 
blade open in each case. They seem to be unsupported, just float- 
ing or hanging motionless in the air. Tendency to make some 
movement to stop the racket and to get as far away as possible.” 
(5) “Nothing more than words.” No. 7. “Unusually strong 
effort to get vis. imagery which succeeded rather well, though 
the images did not come until after the vocal-motor auditory 
process had started. (That is the trouble with poetry—needs 
vis. images. )”” No. 11. “Vis. imagery much stronger than usual. 
I could actually picture a cartoon of the struggle, and of the 
creaminess of the water.” No. 14. “Lingered over each one uiitil 
got rather definite vis. images located on table. All three lights 
and red glass lying on table. Motor tendencies to grasp. Got 
muscular (?) or vis. (?) image of turning around and holding 
glass up to look at it.” No. 17. “Didn’t understand expression 
‘pushed back hooks’ until got vis. image accompanied by motor 
tendency to move hand. Vis. image of ‘nobody in particular’ 
setting things aside from dark red satin mat. Got yellow color 
of the bowl and shape, which changed with the description.” 
No. 23. “Thought over series of odors. Suppose was some odor 
imagery. Seemed to get several very distinctly.” No. 24. “Vis. 
image of birds, of moon and of dog. Aud. of brook. Faint, 
indefinite, unlocalized aud. image of thunder and vis. (trifle more 
vivid) of lightning. Aud. of patter of rain. Vis. of weeds dur- 
ing flash. Vis. of ‘curious nostril.’ Motor tendency to sniff. 
Vis. and aud. of rain from tree. Cold shivers later.” 


CG. 

No. 5. “A vis. picture came up of the two sitting at the table 
and of George flapping his napkin and bowing the ladies out the 
door, and of the father drinking.” No. 7. “Had fleeting vis. 
images of the man, the owl, etc.” No. 8. (1) “It made me shiver 
and made my teeth grind together. A shrinking of the whole 
body and very unpleasant affective tone. Vis. image of the two 
knives but no aud., I think.” (5) “Vis. image of an angry man 
(the father of yesterday’s story) and beside him the calm 
face of a person looking like a nun and very pale.” No. 11. 
“Strong vis. picture of everything that went on. All details of 
color and landscape strong.” Had a bodily reaction for the pain 
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in the “Elephant’s Child’s” nose. No. 14. “Picture of candle 
flame, red glass and two reflections. Localized with reference to 
self—out in the air. Some diagrammatic representation.” No. 17. 
“Vis. picture of dark, old antiquary shop, old man, two people in 
front of counter. Man taking down box, opening it, etc. Bowl 
comes up very bright in dingy shop. Good deal of zsthetic pleas- 
ure out of image of bowl. Imaged at first as regular bowl with 
no foot—smooth. Changed with description. Box was kind of 
dark leather color—old and battered, lined with dark red satin.” 
No. 23. “Can’t make much out of statement about smells. Can’t 
get memory image of them, but can almost get the smell of the 
lemon and the gas. Sniffed and tried to get something. Uncom- 
fortable feeling for gas. Vis. picture-of lemon.”’ No. 24. “Pic- 
ture of forest—in daytime and at night. Vis. and aud. of brook. 
Vis. of dog—kind of shaggy, black and tan. Realized that it 
was hot, but did not feel. More of a breathless kind of a situa- 
tion. Vis. of big white moth. Strong vis. im. of lightning and of 
ferns. Saw rain from trees. Saw leveret and actually felt 
warmth. Some imagery for tactual qualities. Visualized stoop- 
ing and reaching. No smell imagery and no sniffing. At end 
actually got tactual image of animal licking hand (like cat’s 
tongue ).”’ 


G. 

No. 5. “Got a vis. picture of a waving napkin.” No. 7. “Had 
vis. image of ‘hare limping,’ of Virgin’s picture, and possibly of 
clouds of incense from a censer.”’ No. 8. (1) “Visual picture of 
knife-blades cutting. Muscular reaction came quite naively. I 
closed my eyes tight and felt my mouth pulled down as if tasting 
alemon.” (5) “Color image of flushing. Feeling of limpness at 
word ‘limp’.”” No. 14. “Images more sharply defined and clear 
than in other cases with sense of problem to be solved. Got a 
definite vis. picture of source of light at the left, a pane of red 
glass at the right, the two reflected flames—white one at left 
and red at right and a sense of the observer’s position.” No. 17. 
“Vis. image of yellow color and of shape of bowl as it is de- 
scribed.” No. 23. “Vis. image of large space—for gas—and of 
slice of lemon. Vague notion of sharpness of lemon (olfac- 
tory (?).” No. 24. “Vis. imagery quite pronounced. Motor im. 
of little dog trotting. Definite vis. image of lightning. Got aud. 
of shriek and swirl of storm. Motor of drinking. Stopped short 
and lifted the nostril for smell. Tactual feeling, with muscular 
movement of small warm little animal with short hair. Vis. 
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of rain. Shiver. Vis. of colored wing. Sensation of thrill as. 
finish description and come to animal’s licking hand.” 


Hs. 


Nos. 5 and 7. Considerable vis. of scene, persons depicted, etc. 
No. 8. (1) “Vis. first, then after a moment more strongly audi- 
tory. Sets up a strong muscular sensation, almost a quiver and a 
very decided chill up my back. I do not like this one.” (5) “A 
tendency to carry out the movements—dilation of the nostrils, 
clenching of teeth, etc., combined with vis. images of those acts.” 
No. 11. “Perfectly clear vis. picture of the whole lengthening 
process.” No. 14. “Referred tomy own apparatus. Vis. image 
in terms of red and white.” No. 17. “Very vivid vis. picture. 
Not much of people. Shape of bowl quite definitely. No image 
of lower part at first. Simply added on standard. Color defi- 
nitely. Got actions quite clearly. Mat green,” No. 23. “Made 
comparisons with effort at olfactory imagery. Used vis. images. 
No verbal that was conscious of. Either got smells or certain: 
feelings connected with them. Do not seem able to get olfactory 
of lemon, though can get some of biting feel.” No. 24. “General 
impression of kind of night. Didn’t get aud. (though can get it). 
Vis. of dog—white. Both thunder and lightning. Aud. seemed 
stronger, but came after vis. Aud. of splash of rain very definite. 
Tactual of wet shoes. Can feel tongue licking—very vivid—but 
don’t feel it up the arm.” 


H. 


No. 5. No illustrative for Nos. 5,7 and11. No.8. (1) “Some. 
vis. imagery and an aud. image which gives one an unpleasant 
sensation running down one’s spine.” (5) “Tendency to try 
each of the organic sensations mentioned—succeeded later by a. 
slight vis. image of a calm face, then of a flushed one.”’ No. 14. 
“A certain spatial imagery of the relative positions of the objects. 
No. vis. of colors.” No. 23. “Certain amount of olfactory 
imagery.’ No. 17. “Certain amount of muscular feeling of open-: 
ing the box, slipping back hooks, etc., together with a certain 
amount of visual imagery of the box and the satin mat (pale 
greenish (?). A distinct effort was made to get a vis. image of 
the bowl, but was unable to do so until the last phrase. Then got 
a vis. picture with more emphasis on the shape than upon any 
color.” No. 24. “Vague vis. image of little dog—small and 
hairy. This would strike me as very vivid description, but I 
wouldn’t get any of the suggested imagery. Don’t know the little: 
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animal and, accordingly, don’t get feeling. Periodic sentences do 
not arouse imagery.” 


P. 

No. 5. “Building up meanings as a conceptual affair rather 
than definite image terms.” No. 7. Small amount of rather 
vague vis. No. 8. “Definite vis. imagery. Two pocket-knives 
crossing, then moving. Organic reaction strong.” (5) Some 
vis. imagery and some organic reaction, but not so much as in 


‘some of the others. No. 11. “Vague vis. image of animals and 


scene. Crocodile making water all creamy with his tail more 
definite. Also ‘Elephant’s Child’ spreading his four legs and 
pulling.” No. 14. “Rather concrete vis. imagery. Not definite 
room nor definite standards. Some im. of redness without bound- 
aries. Did get the two images.”’ No. 17. “Vis. imagery didn’t 
come out very definitely. Aware that had it under definite con- 
trol and could bring it out if I wanted. Rather a minimum of 
vis. for bowl. ‘Old fine gold’ called up more. No. vis. for 
shop or person. Perhaps a spatial orientation with reference 
to self. Kind of black, misty counter effect in front of self.” 
No. 23. Process mainly verbal. Only slight tendency to image 
odors. No. 24. “Simply a succession of fleeting tendencies to 
visualize. Most definite thing (vis.) was moon in blue sky. 
Didn’t visualize definite dog, though felt very confident of atti- 
tude toward dog. Got metallic sound. Thunder—both vis. of 
black sky and aud. of sound. Vis. of lightning and of great 
ferns. Aud. of shrill sound very distinct. Quite a little cuta- 
neous for wet. At ‘something warm’ waited fof them to develop 
—cutaneous image with unsatisfactory feeling that had nothing 
vis. to refer it to. At ‘leveret’ got hazy vis. image of mouse-like 
creature. Hazy vis. for rain, fountain, butterfly, moth. Splash 
of yellow color in front, but not localized spatially. Definite 
experience coming up arm. Got small rough tongue very well. 
Both cutaneous and organic reaction. Most definite appeal to 
cutaneous that remember ever getting from reading.” 


S. 

No. 5. “Vis. image of a choleric, white-haired, rather short 
and heavy old gentleman sputtering, and a young man calmly 
leaning against a mantle across the room. Vis. image of a 
dinner scene.”—Host of images for all objects and actions 
described. ‘Think I had two aud. images—the smack of the 
lips and the clinking glass.” No. 7. “Vis. image of owl sitting 
on limb, very fluffy with feathers slightly ruffled on windy side. 
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Rabbit took a short mincing jump or two with left hind leg in 
the air. Vis. image of old gray-whiskered man, torch in left 
arm, red cold fingers sliding black beads on a string which had 
a black iron cross hanging,” etc., etc. No. 8. (1) “Vis. of 
objects.” (5) “Vis. of parts of anatomy in activity.” No. 11. 
“Visual” (as well as artic. and motor). No. 14. “Vis. images 
of candle flame, incandescent light, piece of red glass about 
10 x 6 in., reflection in glass—one red and one white.” No. 17. 
Very profuse imagery. Described as though he were telling of 
something he had seen. No. 23. Doesn’t have much meaning. 
Uncertain whether have olfactory imagery. No. 24. “Nothing 
but vis. imagery for first part. Vis. of lightning but none of 
thunder. Cutan. ( ?)—wet, cold, warmth. Vivid of wet clothes. 
feeling of rough tongue.” 


Sun. 

Nothing but words for Nos. 5 and 7. No. 8. (1) “Had 
image of something swinging—just movement, no object.” (5) 
“Fleeting image of angry face.” No. 11. “Fleeting image of 
river, trees and weeds along the bank.’’ No. 14. Purely a logical 
process (in words). No concrete imagery. Gestured in describ- 
ing to experimenter. No. 17. “Not definitely conscious of any 
vis. imagery. In thinking it over feel as if there must have 
been a dim image at words ‘box,’ ‘nest,’ but am not certain, 
also fleeting, fragmentary glimpses of the bowl and pedestal.” 
Can get definite images of all the things when make the effort. 
No. 23. “Vis. image of gaslight in room. Feeling of sweetish 
(verbal or taste?), overpowering odor. Feeling of lemon odor 
as sharp and distinct. Vis. of lemon. Don’t think I get any 
olfactory images.” No. 24. “Vis. of haze, dog and moth, of 
forest, cloud, darkness, flash of lightning, ferns. Motor feeling 
of setting teeth at word ‘savage. Wave of warmth through 
hand at suggestion of warmth. Vis. of rain and of bird in rain. 
No tactual.”’ 


ie 

No. 5. “No visualization either of words or of scene.” No. 
7. “Illustrative imagery wouldn’t come up unless I turned my 
attention to it. As soon as I did this I could call it up. Know 
that it is cold but have no feeling of it.” No. 8 (1) “Vis- 
ualized blades—first as scissors—vis. movement and it made me 
shiver.” (5) “Tendency to visualize along with pronouncing.” 
No. 11. “Came as near to visualizing as ever do. Not sure that 
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it was unsuggested. Yet visualization only in a vague way. No 
coloring.” No. 14. “Visualized more than in some of other 
things. Didn’t see red glass. Located indefinitely. More a 
geometrical affair with motions of eyes and head. May be mo- 
tions of eyes instead of vis. imagery.” No. 17. “Some difficulty 
in getting meaning—especially description of bowl. Thought of 
it first as globe-shaped. Shape not clear at end. No vis. of 
color of bowl. Did not vis. general surroundings at all.” No. 
23. “Couldn’t be sure without trying. Some vis.—not sure of 
smell. Tried to smell lemon—at least sniffed.” No. 24. “A 
little tendency to visualize, but think this artificial. No colors. 
Tended to see little dog. Something of white and black for 
moth. No sound for brook. No heat.” (This passage not 
finished. ) 


V. 

No. 5. “Seemed to be some vis. images: e. g., table long. 
Didn’t seem to see anything on it but a white cloth. People 
about the table, but don’t see them definitely, except the father— 
rather large, fleshy, red-faced. Got movement (felt it) of serv- 
ing dinner, etc., clinking of glasses (aud.), flapping of napkin 
(vis., aud., kinzs.). Impulse to get up. Aud. for smack. Olfac- 
tory of wine—sour, not sweet.”” No. 7. “Seemed to feel chill— 
actual temperature imagery, shrinking and tendency to shiver. 
Seemed to really get numbness. No vis. except of priest. Got 
him vaguely.”” No. 8. (1) “Took some time to get them, but 
finally did get, one in one hand and one in other—felt the cold- 
ness. Some vis. imagery, but also feeling, movement and noise. 
Some shivering at sound.” (5) “Probably some emotional 
reaction.” No. 11. “Seemed to see river and water. Could get 
coolness of it. Heard crocodile’s tail swish through it. Saw a 
little of foam. Felt pull as spinal resistance. Could see Croco- 
dile vaguely and ‘Elephant’s Child’ not at all.” No. 14. “Seemed 
to see a lab. table. Pane of glass (no color) set up. Saw a gas 
flame. When I got the two images, didn’t see the reflections, but 
saw a diagram illustrating.” No. 17. “Seemed to be behind the 
counter myself part of the time. Part of the time the man was 
there. Movements perfectly plain—as much mine as his. 
Couldn’t get bowl very well. Had it silver and then glass, 
like a berry dish. Finally got more like a goblet—something 
of a burnished surface—perhaps in brightness and feeling of it.” 
No. 23. “Got image of odor of gas, and, with more difficulty, 
that of lemon peel. Made judgment as a sort of sensory com- 
parison. Got vis. of lemon.’”’ No. 24. “Didn’t see them then, 
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but seemed myself to be going along a forest path. Could sort 
of hear the twigs crackle. Smell of night, the heat and the 
stillness were there, but no clear vis. Did have vague image of 
little dog with tongue out. Could hear him pant. Heard brook. 
Got thunder. Got lightning as glare, not as streak. Got odor 
of meadow-sweet, smelt rain and forest odors. Tendency to put 
out hand. Sort of startled at the touch. Thought it was going 
to be a child and felt as if it were touching a child’s face. Then 
changed and felt fur of little animal. Felt him put it inside his 
coat. Saw rain coming down. Felt little thing licking hand— 
first on back, then changed to palm. Before got this felt queer 
feeling—rather a chest constriction. Don’t see animal at all.” 


3. Pronouncing from Words Spelled Backwards. 


(I and II refer to the two rates of spelling—one letter or two 
per second. Where no difference in method was noted, the two 
reports are summarized together. ) 


A. 
Combination of vis. and enunciatory imagery and guess work. 
Word often guessed from first few letters and last few. 
I. Vis. images were followed syllable by syllable by enuncia- 


tion wherever possible. Word sometimes came vis., and some- . 


times by enunciatory jump. 

Il. Hardly any vis. images. Seemed purely guess work. 
Mainly aud. images backed up by enunciation. Striking change 
in type of imagery. 


Ad. 

I. Repeated letter to self as soon as heard, then next letter, 
etc., inverting order rapidly as went along, until they made a 
syllable. Pronounced this (aud.-mot.), continuing process until 
had word. (In prelim. tests in one case he formed the letters 
with his pencil, thus securing a vague vis. im.) 

II. Tried to do as before but speed was too great. As a result 
he usually got one or two syllables this way, then had to guess. 


C. 

I. Variations in method, as indicated by following statements : 
“Tried first to get just vis. images of letters and found couldn’t 
make much out of it. Then tried to get syllable as soon as given 
and pronounce it. Good deal of vis. still” . . . . “Think 
I am getting so that I pronounce last syllable, which helps.” 
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“I do mainly by getting vis. images of letters as they 
are pronounced. ‘Then when last syllable has been spelled, I pro- 
nounce it myself. ‘The rest is a heap of letters (vis.) in a kind 
of a mess, like a game of anagrams. I only run back over the 
order as given when in difficulty.” 

Il. “Have to get aud.-mot. of letters backwards, then aud.-mot. 
of letters forwards, with what help the vis. gives, then pronounce. 
Sometimes just a mass of wis. letters.” “Just a heap of letters. 
No time to pronounce last syllable when you go so fast.” 


G. 

Vis., aud., mot. in varying degrees, though main dependence 
seemed to be on vis. A change took place in the technique of the 
vis. image between the preliminary tests and the later. In the 
former the word was visualized backwards as the letters were 
given; in the latter the letters were placed so that when the word 
was completed it appeared in its normal arrangement. The 
change was made partly as a result of a suggestion and seemed 
to be an improvement. 

I. Built the letters up visually in the right position as fast as 
they were given, pronouncing each syllable to herself as soon as 
she got it. 

II. “Quite a different proposition.” In some cases had to 
retain the aud. images and construct the vis. afterwards. In some 
cases had to retain the aud. images and construct the vis. after- 
wards. In some cases got the vis. as went along, but this took 
an effort. If she let herself go all she had was the aud. ring of 
the letters in her ear. 


Hs. 

Vis., lip-mot. and aud. all present in varying proportions. 

I. “This time the rate was slow enough to make it possible to 
build up the word as the letters were given, whereas with II this 
was often impossible, and the earlier part of the word was conse- 
quently lost. Think imagery was slightly clearer also.” In 
another case speaks of putting letters in a sort of a frame. . 

II. More variation in method, as indicated by the following: 

“An entirely different process from the slower, in that I cannot 
do by syllables. It is simply an effort to remember the letters 
as given and then turn them around. I remember them mostly 
in lip-mot. and aud. terms, and turn them around with /ip-mor., 
aud. and vis. imagery. Sometimes the whole word comes 
visually.” 

As a variation from this method, for one set of five words he 
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tried forming the word visually by putting the letters in a frame 
made by the red after-image from the space below the shade at 
the window. 

His final conclusion is that he does better for this rate if he 
does not try to get the vis. as he goes along. He said at the 
end: “I find it essential to leave out the vis. image in the first 


part and get simply the auditory-motor. Then if I keep the 
letters so, I can use the vis.” 


H. 

Depends entirely on actual articulation (semi-audible) of the 
letters as given. Found test very difficult and very trying. In 
earlier words and in some of later she kept the words in the 
order given, with no attempt to reverse them until the word was 
finished. It was this change which seemed most difficult. Often 
the letters as given were kept correctly, but the inversion could 
not be made without many trials or more properly guesses. For 
instance, she was heard to repeat the letters of the word—meta- 
phor—correctly as r-o-h-p-a-t-e-m, but to invert these as 
t-o-m-p-h-o-r. 

A more successful method was to transpose the letters rapidly 
as fast as they were given. This method required very close 
application and could not always be worked. Often a part of 
the letters would be inverted while the rest were kept in their 
original positions as given, making utterly senseless combinations. 

For the most part it was a trial and error method of guessing 
words until she struck the right one. For example, for “light- 
ning” she guessed “ligament,” “align,” “lining,” “listening” 
before she got it. She speaks of the fact that in many cases she 
seems to have no consciousness of the middle letters—no memory 
of having heard them. (Cf. Sun.) 


Fr. 

From the prelim. tests, speaks of trying to build up the letters 
on the power-house, but they kept jumping around. Pronouncing 
entered in, too. 

I. “Can group the letters by twos and threes as go along 
(vis.) and pronounce (aud.). When I get through I have per- 
haps one-third of the letters of a word in syllables (aud.) which 
suggest a word.” “It is characteristic of the slow rate that it is 
more dependent on vis. than is the fast.” Visualized letters in 
script in order given, so that had to read off backwards. 

II. “Good deal of that intuitive business. Rational methods 
didn’t work. Was a jumble of vis. and aud. imagery in case of 
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‘together,’ but the word came as a jump. In the others I repeated 
the letters over about twice after the reader had finished.” Last 
day—‘‘Process predominantly aud. I used to try to make a 
syllable of the first two or three letters as you read them, but gave 
that up. I try now to keep them in an aud. way. When you 
get done I say them over about twice. Can usually approximate 
the first four and the last four, but get awfully weak in the 
middle, unless something especial comes out there: Then I tackle 
the ends and try to reverse the spelling. Aud. images most 
important. Some vis. but not always present. 


>. 

Vis. images very important with more or less articulation. 
In some cases vis. images of the letters come immediately on 
hearing, in others artic. In either case, vis. images were built up 
into syllables, which were then articulated as such. Most ap- 
proved method seems to have been to arrange the letters 
so that they appeared in their normal order in the syllables. In 
some cases, however, had to read the word off backwards. Speaks 
of the word as a whole coming by artic. with the vis. image as a 
mere accompaniment. 

More rapid rate was the easier! 


Sun. 

Vis. images apparently the main cue. 

I. Word visualized as given and pronounced forwards. As a 
rule she does not succeed in visualizing the whole word at once. 
Usually gets first syllable and last, while the middle part remains 
a blank—a black space. Says it seems as though she did not even 
hear the middle letters. 

I. Much more difficult to visualize the word. Largely guess- 
work from the first and last syllables. In one set (11-15), where 
she made her best record, she spoke of the fact that she was able 
to visualize better than usual. 


T. 

“Tried to get last syllable, sometimes last two, just as given 
(aud.), then to catch the first syllable and put the two together. 
Just spelled in reversed order (aud.-mot.) and then pronounced. 
No vis. “Missed middle syllable almost every time, but pretty 
sure of first and last. Attention good. Worked with eyes closed. 
No tendency to keep vis. Sometimes pronounced syllable but not 
always.” At end was able to keep all the letters of the word, 
reversing them as went long. Still no vis. 
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V. 

I. “Simply reversed spelling (aud.-mot. terms) as fast as you 
went.” 

II. “Same way but couldn’t keep up with you sometimes. 
Could hold series as aud. thing and go back over it. In some 
could almost reverse it as you went along.” 

(To the observer the most striking thing about V’s procedure 
was the fact that she would hold the letters of the word so long 
and finally succeed in reversing them. Most of the other subjects 
had to get the word promptly or not at all. If they tried to work 
over the letters much they got these hopelessly confused. V., 
however, would frequently hold the letters for long periods trying 
partial reversals, but coming back to the letters as given.) 


C. DATA FOR PUZZLE PICTURE NO. I. 


For each subject we have given, first, the details as reported, 
incorrect details being given in italics; then, any comments made 
by the subject when shown the picture for comparison with his 
recollection of it (obvious comments, with regard to simple 
omissions or to facts shown by the italics to be wrong, have not 
been repeated); and, finally, introspective comments on the 
method of recall. 


A. 

Report: Golden hair floating behind. Blouse effect like an Hun- 
garian jacket—red (?)—skirt to ankles—blue( ?). Upper part of 
sleeve yellowish, lower part whitish. Face about profile or a little 
more. Left arm crooked at elbow. Not certain about rt. arm, but 
think 1t can be seen. There may be a little white apron. Road 
leading to a little hut at back—flat roof and chimney with smoke 
coming from it. Road seems wide where she is, owing to per- 
spective. Three (?) trees at right, sky with white cloud in it. 
One dwarf in upper part of left arm, facing as she was, toward 
the left. Other one in hair looking up. 

Comparison with actual picture: Vis. image poor. Distance 
was magnified. Was not sure of large tree. Cloud quite wrong. 
Face good. House good. 

Method: Entirely by vis. image. 


Ad. 
Report: First said, “I haven’t any idea of it.”” Then reported 
girl with yellow sleeve and yellow waist, two dwarfs, one in 
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arm and other on chest. She is standing, facing left. Has yellow 
hair trickling behind. Feet are visible, brown low shoes, heels 
close together, toes out. Dwarfs facing observer—full face, 
whiskers. Sky and sand visible—few lumps of ground, may be 
some water. 


Comparison: Didn’t get it very close. Don’t recognize much 
of it now except the dwarfs. 


Method: Guessed most of it. What I remembered was in 
purely vis. terms. 


C. 

Report: She was running. Her arms were doubled up. Her 
hair stuck out in a cone behind. It was yellow, with black lines 
in it. She had a red bodice and green skirt. Was some scenery 
behind her—-green trees and a house. One dwarf in her hair, 
other on her sleeve. She had a white waist as well as the red 
bodice. Dwarf is turned upside down. One in hair had face 
turned upwards and the head came to about the middle of the 
cone of hair. She was running on a road or walk. The house 
was in upper left-hand corner of picture. 

Comparison: The image of her was pretty good, except for 
mistakes in color. House thought of as higher in picture. Had 
tall tree in mind, but forgot to speak of it. 

Method: Visual imagery altogether. Comparatively distinct. 


Hs. 

Report: She was running. Had yellow hair, flowing back 
in a sort of a pigtail. Had a loose sleeve with dwarf in it. 
Trees and distant scenery in picture. Her gown was blue. She 
faced left. Had princess gown, long skirt, sleeves unlike rest of . 
dress. Had dwarf in her hair, with his head about at her head. 
Head of dwarf in her sleeve was about at her shoulder, and he 
was facing same way that she was. 

Comparison: Her position was pretty correct. Image of 
blue indistinct, deeper. Tree, pathway and house entirely gone. 

Method: Vis. imagery apparently exclusively. 


H. 

Report: At first could tell nothing about it. Then she said 
that there was one dwarf in her sleeve and that her sleeve was 
slightly greenish. This is all she would have told on her own 
initiative, but on further quizzing she added the following details, 
most of which are wrong: Think Snowdrop was sitting down. 
Her dress was gausy and green—all of one texture and color, 
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with probably a little white or lighter green. Not modern in 
style. Think she had yellow hair. At this point she was ques- 
tioned again about the other dwarf, and this time she said she 
thought the other dwarf was in her hair. She doesn’t know 
whether Snowdrop was in house or outdoors! 

Comparison: Not at all like what I thought. 

Method: In general, vaguely vis. Vis. of dwarf in arm. 
Only artic. was for dwarf in hair. No vis. for this. 


P. 

Report: Snowdrop was running toward left—knees bent for 
running. Semi-profile or profile. She was well to front of 
picture. Picture tinted light. Horizon line low. Rolling land 
at back. Path going back toward left. Suggestion of a little 
hut. Arms swinging. Can’t tell color of clothes or hair. Don’t 
remember where dwarfs were. Think one was in a long trailer 
hanging from her shoulder. (This was a hold-over from another 
picture. ) 

Comparison: Background not as I thought of it. Colors lost. 

Method: Remembered primarily as for simple, uncolored 


shapes and forms. A vague visualized picture came up grad- 
ually—was hard to get. No verbal. 


S. 

Report: Her hair was yellow, streaming out straight and stiff. 
She had on a blue skirt and red bodice. She was running, with 
left arm bent and left foot back in edge of skirt. Back of her 
were some trees and a little hill) The dwarfs were in her head 
and arm. The one in hair was almost full face—his head up in 
her hair, her hair making his beard. Can’t tell anything about 
one in her sleeve. There was some. lighter waist above the 
bodice. Sleeve either yellow or white. 

Comparison: Forgot little house. Didn’t have trees at right 


accurately. The blue and red were pretty good, but bodice didn’t 
come below waist line. 


Method: All vis. imagery. 


y 
Report: Snowdrop was running. Had long hair, which 
streamed out behind and made the dwarf’s beard. Other dwarf 
was on her sleeve. She was facing toward left of picture. 
Comparison: Her general position correct, but size exag- 
gerated. She was practically whole of picture. No colors 
remembered. 


Method: Very vague vis. imagery. Remembering that dwarf 
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was in her hair gave the idea of her running. In general, it was 
reasoning that kept it. 


V. 

Report: There was a lot of color. One dwarf was in arm, 
one in hair. Hair yellow, streaming back. Think her sleeve 
was blue. She was standing up. Suppose she was outdoors. 
Head of dwarf in sleeve was near top. Don’t know which way 
she was facing. 

Method: ‘Think I couldn’t have told where they were if I 
hadn’t said it at the time. I visualized the hair and seemed to 
visualize the sleeve, but it was blue. 
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